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CHAPTER^ I 

INTRODUCTION AND REVIEW OF THE LITERATURE 
STRATEGY PHASE 



This phase of the project was concerned with the application 
of associative learning strategies to the development of a basic 
sight vocabulary among mentally retarded children and adults, 
Martin (l967) demonstrated that associative learning could be 
facilitated among retarded children if «they were taught to use 
efficient memorjj strategies. Although this research was based upon, 
paired-associa^ (PA) methodology, learning to recognize new words 
among beginning readers is similar to PA learning and thus may be 
facilitated in much the same fashion as PA learning. More specif- 
ically, when children begin to read, they are often presented *vWords 
one at a time and are expected to memorize them so that when the 
words are encountered again they will be recognized and recalled. 
This look-and-say learning of whole words involves forming an 
association between a printed stimulus term (word) and an oral 
response term (saying the word). 

Psychological research investigating the functional yalue of ^ 
memory devices has been renewed within the past decade. Those 
studies which have .examined the various strategies that one might 
use in a learning situation have been mostly of the PA type. In 
PA experiments it is the subject's task to learn an association 
between two verbal units, commonly referred to as the stimulus (S) 
.and response (R) items. Attention has particularly been directed 
at isolating the associative mechanisms of the stimulus-response 
(S-R) pairs which contribute to the retrieval of the R-item when 
the S-item is presented alone. 

Noble's (1952) measure of meaningfulness (m) is perhaps the 
most frequently used association index at the present time. Noble's 
operational definition of the meaningfulness of, a word was specified 
as the average number ftf continuous written associations given to 
the item in a standard time period (in his original study, one minute) 
by a group of subjects. Other measures that have been investigated 
and appear to be related to association value have been objective 
frequency, familiarity or subjective frequency, and pronunciability 
(HaU. , 1971). Objective frequency has been defined as the nimiber of 
tij^s that a given verbal itm appears in printed material or in the 
subject's oral repertoire. Hall (1971) assumed that objective 
frequency reflects the experience** each subject has had with the 
material. The Thomdike-Lorge (1944/ frequency count presents fre- 
quency values for common English words. 

Noble (1953) defined famil iarity as a "stimulus attribute which 
is some increasing function of the frequency of occurrence of a given 
stimulus." Noble's measurement operation consist^ed of asking subjects 
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" how often they had come In contact with certain words. This measure 
could also be described as a 'subjective fre^It*«ncy measure. 

The experimental work of Underwood and Schulz (1960) has 
provided strong support for the position that pronunciability rep- 
resents an important attribute of verbal material. Underwood and 
Schulz measured the pronunciability of verbal items by presenting 
subjects with various three-letter combinations. Subjects rated 
^ach combination as to its relative ease or difficulty of pronunci- 
ation. 

Experimental evidence suggests that performance during a PA 
learning task can be facilitated by proper manipulation of the 
various word characteristics. Carroll (1964) has suggested that 
the understandability of text material is directly related to the 
same verbal characteristics. That is, when a reader faces an un- 
familiar word possessing one or more of the above verbal properties 
(e.g., meaningfulness-f amiliarity ) he will begin to search for the 
different associative cues available and select that one which will * 
most readily elicit recognition. 

Although many characteristics of verbal items have been identi- 
fied, it is still unclear how the reader (and experimental subject) 
forms associative cues for learning new words. It was assumed that 
those strategies which an experimental subject constructs during a 
PA task are of the same nature as those used during the reading uf 
an unfamiliar passage. 

An additional set of measures, more currently reviewed in 
relation to associative learning and^^memory, is related to the ease 
with which a word can arouse an image. These measures include 
imagery, concreteness , vividness and' specificity (Paivio, I97l). 
The latter three measures share a common core of meaning in that all 
refer to objects, material or sources of sensation that are rela- 
tively direct to sense experience. The terms "image" and "imagery," 
however, require further qualification. '^^ 

The concept of imagery has had two theoretical functions An 
relation to learning and memory (Paivio, 1970). In the context of 
the ancient wax tablet model of memory, the image was the -equivalent 
of the memory trace. This theory, as expressed by Plato (Gomulicki, 
1953), stated that perceptions and thoughts are impressed on the 
mind as on a block of wax,' to be remembered and' known as long as the 
image lasts (Paivio, 1971). The second and related theoretical view 
was that of the image aS an associative mediator. This conception 
can be traced back approximately 2500 years to a mnemonic system 
originated by a Greek poet, Simonides, and which has come down to 
us through Latin teachers of rhetoric (Yateg, 1966). The technique 
involved a system of well-ordered mOTory places, or loci, such as 
the walls and rooms of a familiar house, which were committed to 
memory. The ideas that one wanted to remember, such as the main 
points of a speech, were symbolized as images of objects, and were 
visualized in the various locations. From there they were to be 



20 

t 



y ■ r 



retrieved by mentally retracing the places in their natural order, 
and these place images, in turn, called to the mind the images 
located there,, or so it was suggested (Paivio, 1970). ' * 

Paivio (1968) defined imagery as a WQr^i^s capacity to arouse 
nonverbal images. Specifically, Paivio (1971) referred to concrete 
imagery as nonverbal memory representations of concrete objects and 
events, or nonverbal modes of thought (i#e., imagination) in ,which 
such representations are actively generated and manipulated by the 
individual. p^e operational definition of imagery in Paivio's 
research wap the mean of sub^ject^i ratings, on a seven-point scale, 
of the ease with which a word ^arouses sensory images. For e'xample, 
Paivio's subjects rated the word ''hqrse" as having high imagery 
content (mean scale value = 6.80) while the word ^'inanity" received 
low imagery ratings (mean scale value = 1.83). 

Numerous studies have indicated reasonably high correlations 1 
among mai)y of the aforementioned verbal attributes. The correlation 
between imagery and dichotomous abstractness-concreteness was found 1 
to be .77 (t) for a sample of 152 nouns in one study (Paivio, et al., 
1966). The correlation between imager^>s-and seven-point concrete 
ratings for 96 nouns in another study was .88 (t^) (Paivio, in press). 
The r^'s between imagery and meaningf ulness for the two samples were 
.59 and .78. ' ' 

Factor analytic studies have been conducted in an effort to 
reduce the number of word attributes to clea^rly independent .measures. 
In one study by Frincke (1968), 70 English nouns were randomly 
selected from 1791 nouns comprising a source list prepared by Gorman 
(1,961) in her examination of concreteness . Gorman's list included 
all noncapitalized nouns in the Thomdike-Lorge word count with G- 
count frequencies of seven or more occurrences per million wotds. 
Frincke examined the following attributes of these nouns: (1} 
.Noble's (m), (2) ratted meaningf ulness (m'), (3) imagery, (4) con- 
creteness, (5) Thorndike-Lorge frequency count, and (6) familiarity 
or subjective frequency. A free-recall score* was obtained by 
providing seven trials during which each word was presented for 2.6 
seconds. Following each trial, a 50-second interval was provided. 
At the end of the seventh trial, the subjects were given 10 minutes 
to write down all of the words they could remember. The free-recall 
score for each wor^^tfs obtained by counting the number of subjects 
recalling that word^^ . ' ' 

factor analysis of the free-recall scores and the varying word 
attributes revealed two commeJfTV factors. One was tentatively identi- 
fied as r|ieaningfulnes8*-f di^jiliarity , fringe rated meaningf ulness and 
familiarity loaded highly oiv^^^^hil/e mo^rate loadings of. Noble's 
(m) and the Thomdike-Lorge f reqiieTiiT^-Gco/^ were also found. The 
second factor was classified as iW^ry-concreteness , since imagery 
had a very high loading on this factor (Frincke^ 1968). 

A second factor analytic study by Paivio (1968) has provided 
somewhat more complex, but parallel findings. Thirty different 
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measures were obtained from each of 96 nouns comprising his 
experimental population of words. Although it is not possible to 
detail all of the measures that were obtained, it d^d include PA 
and free-recall learning scores, Thorndike-Lorge frequency county 
meaningf ulness , and ratings on such scales as the ease of imagery, 
familiarity, abstractness-concreteness', etc. The corpus of words 
were not randomly selected but had b^n used in an earlier study 
(Paivio, 1966), in which 48 words were classified as "concrete" 
and 48 as "abstract." A variety of subject populations were used 
to secure the varying measures. 

Paivio ' s results , supportingVErincke ' s (1968) findings , 
indicated a concrete-imagery factor. High loadings, were obtained 
from rating scale scored that measured both the vividness of images 
formed by each of the words and the difficulty with which such 
images were formed. Surprisingly, a second factor designated as 
specificity emerged. This factor had substantial loadings obtained 
from two rating scales that measured both specificity and preciseness. 
No meaningfulness-f amiliarity factor was obtained. Meaningfulness , 
as measured by Noble's (m) (1952), loaded substantially on the first 
factor, concreteness-imagery ;\.fainiliarity or subjective frequency 
ratings loaded on a third factor that Paivio termed familiarity. 4 
<*, 

Both Paivio's (1968) and Frincke^s (1968) factor analytic 
studies, indicated there are two attributes of the isolated verbal 
item that are primarily related to learning-, one of which Frincke 
calls imfrgery-con'creteness^ These results as well as those from 
other experiments (Laio&er.l;^ 1955; Paivio, Yuille, 6< Madigan^ 1968; 
Spree £* Schulz-, l%6)^ all' share extensive itnplications regarding 
'^the'f unction a 1 significance ,of nonverbal imagery afid verbal proc-* 
eSses in associative meaning, mediation, and memory (Paivio, 1969). 
These studies, which have examined separate verbal items, subse- 
quently established' a, founcjation for Paivio's (i97l) theoretical 
approach to verbal associative meaning in which mental images and 
word? are regarded as major psychological reactions t6 objects and 
verbal -items. Confil^uently , the study of imagery (more cautiously, 
the ,study of effects of inferred imagery) has once again become not 
only respectable irivpsychology , but also relatively popular (Reese, 
1970). . ' . 

A number of investigators recently modified the traditional PA 
learning paradigm in order to examine visual modes of representation. 
However,^ before reviewing these studies it is necessary to first 
analyze certain verbal mechanisms related to the concept of imagery, 
specifically, those which increase the associational value of the 
stimulus-r'fesponse pairs.' ^ 

One of the best established facts about PA learning is that it 
' is easier when the stimulus and response items are meaningful words 
than when they are nonsense syllables. Kohler (1929) ^as explained 
this aQ resulting from the ease of forming visual images of inter- 
actions between meaningful PA's and the difficulty of forming such 
images for nonsense materials. The visual image, according to Kohler, 
"organizes" the material, in the Gestaltist sense of "organization," 
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and organized material is easier to remember (Reese, 1970). 

Research emanating from Paivio's laboratories has demonstrated 
that Kohler's explanation is tenable. Pai^io (1968) presented 
evidence suggesting that the mediaticoal function and arousal of 
im^e^ry are theoretically coordinated to an abstract-concrete 
dimen^'on of stimulus meaning, which he defines in terms of direct- 
ness of sensory experience. Additional studies conducted in a PA , 
learning si*tuatiSn have deSnonstrated that the higher the concrete- 
ness of s-timulus items, the more likely they are to evoke sensory 
images that can function as mediators of associative learning and 
memory (Epstein , Rock, 6c Zuckerman, 1960; Paivio, 1965; Winnick 
& Kressel^ 1965). This appears to be a logical argument" since the 
stimulus member of a pair serves as a '^conceptual peg" (tf term first 
introduced, without reference to imagery, by Lambert and PaiVid, ^ 
1956) to which its associate is hooked during learning trials, when 
stimulus and response members are presented together, and from which 
the response member c^n be retrieved on recall trials when tKe*^ 
stimulus is presented alone. Therefore, assuming that imagery can 
serve a mediating function, as the imagery technique suggests, it 
follows that tKe ease of learning the stimulus-response association 
will depend partly on the image-arousing capacity of the individual 
nouns and of the stimulus member in particular (Paivio, 1969). 
Paivio further stated that the imagery value of both the stimulus 
and response would contri'bute to the formation of a compound, 
consisting of images evoked by the individual items when the two 
are presented together, thereby affecting the formation o,f the 
mediated association. On the recall trial?, however, when the 
stimulus is presented alone, it image-arousing value would be ^ 
particularly important, for the stimulus member must serve as tH? 
cue that reinstitutes the compound image from which the response 
component can be retrieved and recoded as a word XPaivio, 1969). 
This hypothesis by Paivio led to the prediction that a positive 
effect of noun imagery would be greater on the stimulus, rather 
than on the response side of the PA items. 

The above hypothe'sis was tested (Paivio, 1969) using 16 pairs 
of nouns, four of each possible combination of stimulus and response 
abstractness-concreteness. Paivio predicted that the ease of JLearn- 
ing four 'stimulus-response combinations constructed from concrete 
and abstract nouns would be in the following order: concrete- 
conctete , concrete-abstract, abstract-concrete , and abstract- 
abstraet, thus reflecting the greater potency 'of concrfeteness on 
the stimulus side. - Paivio' s results were exactly as predicted, 
with abstractness-concreteness of the stimulus members accounting 
for *eight times the variance attributable to response concreteness . 

The assumption by Paivio that concrete nouns exceed abstract 
nouns in their image-evoking value was also confirmed by ratings 
obtained from a different group of subjects. Stimulus imagery 
scores correlated more highly than response imagery scores wtth 
PA learning (Paivio, 1969). 
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Other i/ivestigations have been conddcted in an effort to 
ascertain the process of individual associations. Thus, Bugelski 

(1962) .categorized a variety of strategies employed by subjects in 
learning PA^s. Martin, Boersma, and Cox (1965) similarly reported 
seven kinds of learning strategies. Runquist and Farley (1964) 
examined temporal factors in the use of mediators, and Runquist 
(1965) Subsequently asked subjects to "make, up some way of associat- 
ing" two words when shown one pair at a time. Underwood and Keppel 

(1963) and Underwood and Erlebacher (1965) also examined , the encod- 
ing processes employed by subjec.ts. 

In most of these studies, subjects reported using verbal 
mediators to learn PA^s and that performance was facilitatecf by 
such mediation. However, the possibility that visual imagery may 
have played a mnemonic role in the formation of PA*s arid assisted 
in ^the mediat^onal processes had been ignored (Bugelski, Kidd, & 
Segmen, 1968). \ 

Epstein, Rock , and Zuckerman (1960) made an interesting attack 
on the possible^ function of imagery in PA learning by ^sing pic- 
tures as stimuli. .Miller, Galanter, and Pribram (1960), in dis- 
cussing "plans forj remembering," presented some anecdc^tal evidence 
for the efficacy of visual imagery in remembering object names by 
using a list of previously learned words. They provicied a. list of 
words that rhyme w^th the numerals 1 through 10 (bun, shoe, tree, 
door, hive, sticks, heaven, gate, wine, hen) and indicated that 
these words could function as a mnemonic device for learning any 
other 10 words in numerical order. Bugelski, et al. (1968) 
^ replicated this study and found that subjects using a mnemonic 
system were aBle to learn the ordinal position of 10 common words 
quite effectively^ in one learning trial. 

Wallace, Turner, and Perkins (1957) have shown that the use of 
a mnemonic system results in superior recall. They presented pairs 
of English words to subjects and had them, workifig at their own pace, 
form a visual image between the two words. Only one trial was given 
for each pair. The subjects started with lists of i^jiBlrs and 
worked up to lists of 700 pairs. Recall of the res^lVj^Hmord , upon 
presentation of the stimulus word, wAs about 997. up ta^uU pairs; 
at 700 pairs, recall dropped to about 957.. 

Similar studies by Bower (1970) and Paivio (1969) have also 
shovM that mental imagery is a beneficial aid. ,In learning word- 
word PA's, adult subjects instructed to make up mental pictures of, 
interactions between the referents of the words, learned the 
associations much faster than almost any suitable control subjects 
. (Bbwer, 1970). 

\ A number of investigators have shown that pictures and words 

function differently as stijnuli in learning tasks (Jenkins, Neale, 
& Deno, 1967). Herman, Broussard, and Todd (1951), using either 
pictures or words to represent the same common objects, demonstrated 
that pictures are learned faster than words in a serial anticipation 
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task. Deno (1965), Lumsdaine (1949), and Paivio and Yarmey (1966) 
found that when pictures were used as stimuli in a PA task, learning 
was faster than when words were the stimuli. 

The above studies have been replicated, some with minor modifica- 
tions, and yet the findings substantiate the explanatory and heuristic 
value of the imagery concept. However, .a careful observation of the 
methodology employed in the above studies, reveals that imagery hes a 
greater facilitating effect upon PA learning tasks' specifically when 
testing under the following conditions: (1) when nouns of high con- 
crete value are used as the- associates (Ehikes & Basti*on, 1966); (2) 
when concrete nouns are placed on the stimulus rather than the 
response side of the pairs (Paivio, 1965; Paivio, Yuille, & Smythe, 
1966; Yarmey & Paivio, 1965); (3) when factors such as familiarity 
and meaningfulness are controlled (Epstein, et^al., 1960), especially 
when meaningfulness is on the respon^se side (^g^vio, 1969); and iA) 
when older children and adults are tested rather than younger 
children (Milgram, 1967^ Reese, 1965; Rohwer, 1970). 

Although imagery^proc esses play a significant role in PA learn- 
ing, the nonverbal modeA obviously has its limitations. There is 
ample reason to suspect (that subjects engaged in PA learning do more 
than visually represent to themselves the items to be learned. It, 
therefore, seems logical to suggest that an additional mediating 
factor is operating which also contributes to the memorability of PA 
items. Post-experimental interview data from a variety of sources 
and populations strongly suggest that subjects recode or transform 
the materials presented, either by reducing the content, as in 
stimulus.^ selection , or by elaborating the content, as in making a 
sentence out of a noun pair (Bugelski-, 1962; Martin, et al., 1^,965; 
Runquist & Farley, 1964). These studies offer theoretical as well 
as practical implications regarding the relative efficacy of 
presenting both verbal and visual modes of presentation.- 

Paivio and Yuille (1967) compared the effectiveness of both 
mediators using a mixed list of noun pairs, half of which were 
concrete and high imagery, while the other half were abstract and 
low imagery. One group of subjects was instructed to assgxiiate the 
pairs using nonverbal images (''jnental pictures'^, another group was 
told to use verbal mediators (words or phrases), and a third group 
was told to learn the list by repeating the pairs to themselves. 
Subjects in each condition were presented four alternating study 
and recall trials. The statistical analysis of^these data revealed 
that both mediation groups performed considerably better than the , 
rote repetition control, and, as expected, concrete pairs were 
learned better than abstract pairs'. More important, theoretically, 
was the finding that the imagery instructions were no more facilita- 
ting than the ^.erbal instructions (Paivio & Yuille, 1967). 

V • 

Wc56d (1967) also conducted a series of exper;f1ients in which he 
compared the effectiveness of both types of mediators. As found In 
the previous study, the effects of imaginal and verbal mediation 
instructions did not differ. 



Reese (1965) has provided • evidence that seeing a pictorial* 
presentation of an interaction between paired stimulus and/response 
elements, or hearing the interaction described, facilitat/d PA 
learning, and seeing and hearing the interaction are equally effec- 
tive. Reese (1965) offered three interpretations for these consis- 
'tent patterns of results. He suggested that: (l) either verbal 
context and visual imagery are equally effective; (2)/subjects 
visualized the oral descriptions; or (3) Subjects verbalized des- 
criptions of the visual interactions. Reese seemed/to favor his 
third interpretation. He clearly.^ suggested that tllere is insuffi- 
cient evidence to conclude that vislial images are. better mnemonics 
than meaningful verbal statements. / 

/ 

Results from the mediatipnal studies have^'^also suggested a 
devej-opmental trend, in that pictures showing interactions of the 
pair members are as facilitative as sentences are for older children 
(Paivio, 1971). With younger children, however, verbalization tends 
to b^ superior to the picture compounds (Paivio, 1971). Contrary to 
expectation, children as young as four yeara apparently strengthen 
initially weak associations in PA le^ijning more effectively by 
repeating a sentence than by gazing "itipon its equivalent pictorial 
form (Milgram, 1967). These data cons-titute a strong argument 
against the notion that subjects profit f^m verbal context by 
virtue of their spontaneously visual42ing the^ scene to themselves. 
On the contrary, a stronger case can*be made for the opposite 
notion that facilitation in a visual compound conditi oh] probably 
depends upon covert encoding of the pictured interactianv in verbal 
form (Milgram, 1967). A 

Afee trends have been ^interpreted in ^ somewhat differ^t ways. 
Dilley and Paivio (1968) and Paivio (1970 ) suggested that young 
children may be able to encode pictures in terms of visual imagery; 
but they have difficulty in decoding such images to yield the 
appropriate verbal response on the test trial (Paivio, 1971 ). The 
hypothesized difficulty, therefore, is in the transformation from 
visual imagery tp a verbal mediating process during retrieval. It 
appears that pictures are easier to remember than words but only 
when the verbal labels are constructed into a meaningful sentence 
'form (Epstein, et al., 1960). 

Rohwer (1968) has provided an interesting developmental corollary. 
Assume that at early age levels^^here is an incapacity for storing 
visual inf(ynnation simultaneously with verbal information. Also, 
assume tha,£ the capacity for simultaneous storag^ increases as a 
function (^f age; that is, assume that the advantage of picture over 
word stimuli is contingent upon the subject *s ability and propensity 
for representing in storage both the image evoked by the picture and 
*an appropriate/verbal label for it. The developmental prediction 
that follows from this interpretation is that the superiority of 
picture to wotd stimuli will increase with age <Rohw£r, 1968). 

This hypothesis was tested and supported in, a PA learning situa- 
tion cited /by Rohwer (1970). He presented kindergarten, first grade, 
and third /grade children the following items: (a) word pairs (pairs 
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of nouns presented aurally while the television screen displayed 
a textured gray picture); (b) picture pairs (television screen 
presenting two objects in each pair without audio signal); and 
(c) combined pairs (television screen displaying a picture of two 
objects while the noun names of them were presented aurally). 
Learning was measured in terms of the mean numbers of correct 
responses made per trial ever the two test trials administered. 
The analysis of results clearly indicated that the superiority of 
the picture pairs over the word pairs increased with each grade 
level. Also confirming the prediction was the difference between 
the combined item types and the picture item types which diminished 
as a function of the grade level. 

In summary of the developmental interpretations and in reference 
to the imagery data reviewed earlier, it appears that pictures evoke 
images at all age levels. However, the ability to profit from the 
stored images, especially at the younger age levels, is contingent 
upon the subject's ability to store an '^appropriate" verbal representa- 
tion of the object .along with its image (Rohwer, 1970). 

Elkind (l964) reviewed evidence that supports the suggestion that 
young children do not '^read'^ pictures: 'Wien young children are shown 
a picture depicting a social situation, they merely enumerate the 
elements and say, 'a man, a dog, a house,' etc.'* Hence, the picture 
a,3 a whole arouses no meaning, and can produce no facilitation. 
Supplying the child with a sentence^V however, arouses the requisite 
imagery because the salient elements and their interaction are all 
explicitly named and therefore attended to by the subject (Reese, 
.1970). 

The above literature clearly reveals the pr-esence of some rather 
potent variables operating in the memorization of verbal and pictorial 
associations. This literature shows that the meaningf ulness and the 
^imagery. provok\ng capability of the material greatly affect the ease 
of learning verbal associations. The general goal of this phase of 
the research was concerned with the possibility of facilitating word 
recognition learning among retarded children and adults by manipula- 
ting some of the same variables in word recognition tasks as have bj^en 
manipulated in PA tasks. It was assumed that retarded individuals 
possess some deficit in their ability to store new words in memory and 
that the process^ involved in vord recognition is similar to the process 
involved in PA learning. 

The specific objectives of this phase of the project were: 

1) To develop a cue word search routine designed to analyze words 
in terms of high-frequency occurring embedded words. This 
program will also have the capability of plottirtg distributional, 
probabilities of the embedded cue words. 

2) To develop training techniques desig'ned to teach the mentally 
retarded the concept of word recognition learning strategies. 
This objective has as its goal teaching retarded children to 
search for and use cue words which may assist them in storing 
the criterion words in manory. 

27 
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To develop ^^veral different techniques designed to teach 
educable retarded children the concept of associative learning 
strategies as applied to word recognition tasks. /This objec- 
tive has as its goal experimental assessment of different 
strategy training conditions in ord6r to specify those condi- 
tions which are most effective in teaching EMR subjects the 
concept of learning strategies. 

To determine the extent to which 'the strategy training 
techniques transfer to other basic sight vocabulary words and 
to determine the extent of transfer to the identification of 
the criterion words in sentence contexts. 

To develop a prototype instructional film which incorporates 
the concept of associative mnemonics in order to achieve a 
self -instructional capability for teaching educable retarded 
children a basic sight vocabulary. 
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CHAPTER II 

EXPERIMENT I APPLICATION 'OF ASSOCIATIVE STH^TEGIES TO 
WORD RECOGNITION LEARNING AMONG EDU CABLE jflENTALLY 
RETARDED CHILDREN f 

i 

Introduction 



The purpo&e of this study is to test the effectiveness of 
experimenter-supplied (E-S) stra,tegies in word recognition learn- 
ing aniong educable mentally retarded (EMR) children. Martin (l967) 
has examined various aspects of associative' strategies in the learn- 
ing of paired-associa'te (PA) lists using an EMR population. In a 
series of experiments, the subject's task involved the learning of 
an association between two verbal units. One of the terms typically 
was an unfamiliar verbal unit (S-term) while the other term was a 
familiar word (R-term). When a number of these S-R pairs were 
presented to a subject in a learning seq^ion, a number of trials 
were required to form the correct associations. On the basis of the 
results obtained in the ^^rtin (1967) experiments, it appeared that 
much of the learning occurred as a result of transfer of learning. 
This seemed especially true in the case of the higher level strategies 
The learning which occurred as a result of employing these strategies 
appeared to be due to the transfer or use of associations which had , 
already been formed in the paat. On the other hand, the lower level 
strategies appeared to Involve little, if any, previous leamitig. 

The effectiveness of the high level strategies may be described 
in the following manner: Given the pair NEGLAN-LEADER , the subject 
must develop an association between these two verbal units. Rather 
than attempting to form a completely new' association between these 
two units, the subject attempts to make use of previously established 
associations. During the early learning trials, -he appears to be 
searching for some type of cue in the S-term which assists in the 
recall of the R-tenn. ^In the process of searching for such a cue, 
the subject may try recoding the unfamiliar S-term in several dif- 
ferent w^ys.- Because such recoding does not necessarily assist in 
making the association,* new attempts at recoding are continued. 
Finally, the subject recedes the S-term in such a manner that a 
previously learned association can be employed. For example, the 
subject may recode the S-term (NEGLAN) to NEGRO. Since an associa- 
tion already exists between NEGRO-LEADER, the NEGLAN-LEADER 
association is mediated by the word NEGKO. 

The beneficial effect of experimenter-suppl^ied strategies in the 
Martin (1967) 'experiments was due primarily to two major factors. 
One factor involved the nature of the supplied* strategy. For most 
subjects, the strategy which had been provided was one which permitted 
the subject to recode the S-term in such a manner that a previously 
learned association could be employed. The second factor was related 
to the time at which the strategy was provided. The strategies were 
supplied on the first two or three learning trials. This eliminated 
unsuccessful receding attempts in the early trials. 

. " 20 
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While a great deal of learning involves the formation of new 
associations, the exact nature of the association may vary from task 
to task or from material to material. A somewhat different type of 
association is involved in learning to recognize a new word. For the 
mature reader, word recognition occurs very rapidly and creates little 
imposition upon memory. However, this ii usually not the case for the 
young child. Oftentimes a number of repetitions are required before 
the child can finally read the word when it is presented. The asso- 
ciation which is being developed in this situation is between a 
printed S-term and an oral R-term. Although little experimental 
> evidence is available concerning the strategies which children employ 
in learning such associations , ' the fact that various types of cues 
are employed is undeniable. 

Carroll's (1964) description of the process involved in word 
recognition appears to be vejy eimflar to the process involved in 
pair^ed-associate (Pa) learning. ' He states. 

When the beginning reader meets a word with which he is 
unfamiliar, that is, one that he cannot recognize 
instantly, the process of word recognition may be re- 
garded as a case ofO^problem-solving . Various cues are 
available to him; sometimes certain cues will very 
quickly allow him to arrive at a proper reconstruction 
of a word; at other times , ^ues must be used to suggest 
a series of possibilities. In this case, the learner 
must essentially go into a "search-routine," testing out 
each one of the possibilities until a satisfactory one 
is found. The case will vary, of course, depending 
upon whether the spoken word and its meaning happen to 
be in the child's speech repertoire. It yill also vary 
^ depending upon what kind of information is available to 
allow the' child to confirm his guess-whether, for example, 
there is sufficient context to test the correctness of 
a guess. 

One of the first problems posed in the initial planning of this 
experiment^^'i^ concerned with the manner in which associative 
strategies could be supplied in a word recognition task. It was 
assumed that since an association was being learned in both the PA . 
and word recognition tasks, the same basic problem confronted the 
subject. That is, in order to make a correct response in the word 
recognition task, the visual presentation of the printed word must 
elicit the correct oral response (saying the word). The situation 
is quite . similar in the PA task; in order to make a correct response 
on the test* trial, the S-term must elicit the R-term. One of the 
beneficial effects of experimenter-supplied strategies was the fact 
that the strategy incorporated an element of the S-term and also 
incorporated the R-term. For example^ the subject is presented the 
pair, ZUMAP-VILLAGE, and is provided the strategy, "map of the 
village," then, upon presentation of the S-term on the test trial, 
* the embedded word, MAP, serves to elicit the strategy and hence the 
correct response. 
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A comparable situation was devised with a criterion list of 
eight words. On the learning trials, the eight words were presented 
visually while the experimenter pronounced each word. The test trial 
consisted of presenting the same words, but on this trial, the 
experimenter did not pronounce them and the subject was required to 
say the word if he r^emerobered it. For the strategy group, it was 
first nece*?*;ary to establish a cue in ths criterion word upon which 
the E-S strategy could he based. This was achieved by selecting 
only criterion words that contained small embedded words which the 
subject already could read or be easily trained to read. 

The above conditions made it possible to supply subjects with 
associative strategies. For example, in learning to recognize the 
word, BRACELET, pre- training on a cue vord such as LET permitted the 
possibility of supplying the subject with a strategy. During the 
learning trials, subjects receiving strategy training were instructed 
that they could use the little word LET to learn the larger word 
BRACELET by remembering, ''^et me have the bracelet. It was assumed 
that, on the test trials, the cue words and the E-S strategies would 
facilitate immediate recall of the criterion word. 

Four treatment groups were formed on the basis of the kind of 
training they received with respect to either cue word and/or 
strategy utilization. The following hypotheses were tested in this 
experiment : 

1) A Syntactical strategy condition will result in significantly 
better performance than any other condition. 

2) A Word ^Formation condition involving cue word training will 
^ result in significantly better performance than either a 

repetition condition involving no cue word training or a 
control condition which is given no special training of any 
kind. 

3) The Syntactical, Word Formation, and Repetition groups will 
perform significantly better than the Control condition. 



Method 



Selection of Cue and Criterion Words 

A computer program was developed to aid in the selection of 
cue and criterion words. Thiese words were subsequently used in all ^ 
experiments. The objective of the computer search program was two- 
fold: 

1) To list all small (cue) words which are embedded in a corpus of 
approximately 8,000 larger (criterion) words, and 

2) To obtain cue/criterion word combinations which have similar 
letter properties. 
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The program was vnritten in the Fortran IVG computer language 
and execution was performed on an IBM 360/65 computer. The result- 
ing printout listed in alphabetical order all two, three, and four 
letter words (cue words) which were embedded in words of five 
letters or more (criterion words). The 80 cue words most frequently 
found in the criterion words are given in Table 2.1.\ 

The next task was to pre-test Si subjects, 45 males and 42 
females, on these 80 cue words, in order to determine the most 
frequently recognized words. The subjects were residents of the^ 
Texas State School for the Mentally Retarded in Mexia, Texas, and 
were all enrolled in the EMR program. ^ 

All 87 subjects were individually presented the list of 80 cue 
words via a slide projector. Each word was presented at a 5-second 
rate and the subjects were instructed to read the words to the 
experimenter. Table 2.2 presents the 40 most frequently recognized 
words and the proportion of subjects who correctly recognized each 
word. 

From the list of the 40 most frequently recognised words, 12 
cue words^ were selected for the Experiment. The criteria for 
selecting the 12 cue words were: (l) the cue word must have 
elicited a high percentage of correct responses during the pre-test 
triats; and (2) the location of the cue word must be at either the 
beginning or end of the criterion word. The cue words selected and 
their corresponding criterion words are presented in Table 2.3. 

Procedure 



Prior to cue word training, a total of 73 Eh'iR subjects, ranging 
^ in age from 10 to 21 years, were pre-tested on the list of 12 cue/ 
criterion word combinations in Table 2.3. A pre-test was admin- 
istered in order to assess the subject »s knowledge of the cue and 
criterion words. 

Pre-test results were used to eliminate subjects from the 
experiment if: (l) a subject recognized two or more of the * 
criterion words; or (2) if any subject displayed behavior which 
interfered with performance on the task (e.g., «evere speech imped- 
iment, emotional outbursts, etc.). A total of 14 subjects were 
eliminated as a result of the pre-test data. The^ remaining 59 
subjects, 34 males and 25 females, ranging in IQ from 45 to 75, 
were matched on the basis of IQ and pre-test performance among each 
of the four treatment conditions. The four treatment conditions 
were : 

1) Syntactical Condition : This group received both *cue word and 
associative strategy training. The subjects in this group were 
instructed in the use of embedded cue words (i.e., BE - BEHAVIOR) 
and also administered oral instructions in the use of syntactical 
strategies (i.e.. Be on your best behavior). " 

2) * Word Formation Condition : This group received only cue word 
training. The subjects in this group were instructed in the use 
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2. 



on 
in 



3. at 

4. an 



5. 
6. 
7. 
8. 



or 
is 
it 
me 



9. as 

10. us 

11. he 



12. 
13. 
14. 
15. 



to 
ate 
be 
am 



16. so 

17. no 

1 8 . men 

19. ant 



TABLE 2.1 

Eighty Cue Words Most Frequently Embedded 



c 



20. 



per 





in the 


Criterion 


Words 






21. 


rat 


41. 


act 


, 61. 


ore 


22. 


her 


42. 


cat 


62. 


row 


23. 


ran 


43. 


ill 


63. 


use 


24. 


if ■ 


44. 


tin 


64. 


over 


25. 


the 


45. 


pen 


65. 


dent 


26. 


age 


46. 


car 


66. 


tar 


27. 


ten 


47. 


are 


67. 


war 


28. 


do 


48. 


ice 


68. 


low 


29. 


end 


.49. 


eat 


69. 


sit 


30. 


for 


^0. 


imp 


70. 


mar 


31. 


all 


51. 


one 


71. 


let 


32. 


we 


52. 


rate 


72. 


port 


33. 


era 


■ 53. 


go 


73. 


bar 


34. 


den 


54. 


tart 


74. 


late 


35. 


and 


55. 


ear 


75. 


rag 


36. 


up 


56. 


out 


. 76. 


of 


37. 


eve 


57. 


lit . 


11. 


rap 


38. 


able 


58. 


can 


78. 


ace 


39. 


art 


59. 


mat 


79. 


pat 


40. 


man 


60. 


our 


80. 


son 
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TABLE 2.2 

, Forty Most Frequently Recognized Cue Words and the 
Proportion of Subjects Recognizing Each Word 



1. 


up 


(.862) 


21. 


ten 


(•621)* 


2. 


cat 


(.851)* 


22. 


do 


(.609) 


3. 


go 


(.851)* 


23. 


can 


(.609) 


4. 


"to 


(.793)* 


24. 


ice 


(.598)* 


5. 


at 


(.782)* 


25. 


out 


(.586) 


6. 


in 


(.724)* 




car 


( ^ftA'^ 
V . jOO J 


7. 


all 


(.713)* ' 


27. 


if 


(.586) 


8. 


so 


(.701)* 


28. 


am 


(.575) 


9. 


and 


(.701) 


29. 


men 


(.540) 


10. 


we 


(.701) 


30. 


of 


(.540) 


11. 


the 


(.701)* 


31. 


eat 


(.540) 


12. 


it 


(.690)* 


32. 


over 


(.529) 


13. 


be 


(.690) 


33. 


son 


(.529) 


14. 


for 


(.678)* 


34. 


let 


(.529) 


15. 


man 


(.667) 


35. 


an 


(.506) 


16. 


on 


(.655) 


36. 


as 


(.494) 


17. 


no 


(.655) 


37. 


end 


(.483) 


18. 


is 


•(.655) 


38. 


her 


(.471) 


19. 


he 


(.644) 


39. 


us 


(.471) 


20. 


me 


(.632) 


40. 


or 


(.471) 
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TABLE 2.3 



Cue and Criterion WorcfV^Used 
for the Training Tasks \ 
and the Criterion%4;a8k^ 



Criterion 
and Cue Word 

al lo wanc e 

attic 

bandit 

cargo 

cat tle 

forever 

iceb erg 

mosquito 

raisin 

ro tten 

soldier 

theory 



Syntactical Strategy 

All of my allowance! 

At home in the attic. 

It was taken by the bandit. 

Go pick up the cargo. 

Cat scared the cattle. 

For now and forever. 

Ice makes an iceberg. 

To hit the mosquito. 

In the box is a raisin. 

Ten apples were rotten. 

So you are a soldier. 

The man has a theory. 
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of the embedded cue words for learning the unfamiliar (criterion) 
word (i.e., BE - BEHAVIOR). There were no instructions admin- 
istered to this group concerning the formation of a syntactical 
strategy from the cue and criterion words. 

3) Repetition Condition ; The subjects in this group were instructed 
to repeat the criterion words three times to the experimenter as they 
were learning the criterion list. V 

^) Control Condition ; ^-This group did not receive any instruction 
regarding strategy formation during the learning trials of the 
criterion word list and were not asked to repeat the criterion 
"words. . 

Cue word training . Learning trials^ during cue word training 
involved the presentation of each cue word in succession for three 
trials. The experimenter pronounced the cue word and the subject 
was instructed to repeat the word. The method of adjusted learn- 
ing was employed. When a subject gave three successive correct 
responses for each cue word, the word was eliminated from the list. 
The subjects in the Repetition and Control conditions did not re- 
ceive cue word training. 

Strategy training . During str.ategy training, 4 of the 12 
criterion words were presented to all subjects in the Syntactical, 
Word Formation, and Repetition conditions. For the Syntactical 
group during learning trials, the experimen4:er presented each 
criterion word while pointing out the underlined cue word. The 
experimenter pronounced the cue word and gave the syntactical 
strategy which could be used to remember the criterion word. The 
criterion word was again pronounced by the experimenter and each 
subject was instructed to repeat this sequence. On the test trials, 
each subject was asked to identify the cue word, repeat the syntac- 
tical strategy, and then say the criterion word*. When the subject 
was able to repeat this sequence, the wprd was removed from the 
strategy training list. 

For the Word Formation and Repetition groups, the experimenter 
pronounced the four criterion words three times without pronouncing 
or pointing out the cue words. The subjects in these two groups 
were then asked to say the cue word as the experimenter presented 
it. A test trial immediately followed in which each subject was 
required to^read the criterion words. Although these two groups 
seem similar in that they both received repetition strategy train- 
ing, they differed -iri that the Word Formation group had received 
cue word training on all 12 mbedded words. Consequently, the Word 
.Formation subjects were familiar with the eight cue worjis employed 
during the criterion task. 'As a result, this group could use the 
embedded cue word a^s a word formation strategy for the recognition 
of the criterion words. 

Criterion task . During the criterion* task , all subjects 
received alternately five learning and five test trials. For the 
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learning trials, the experimenter presented each of the eight 
criterion words • The cue word was underlined on all learning 
trials for the Syntactical group only* For this group, the 
experimenter pronounced each cue/criterion word combination and the 
syntacltical strategy, and the subjects were asked to repeat this 
sequence. Table 2.3 presents the strategies which were used. For 
the Word Formation, Repetition, and Control groups, the experitnenter 
pronounced each criterion word three times without pronouncing or 
pointing out the cue words and the subjects repeated each word. 
During the test trials, all subjects were instructed to read the 
criterion word. The cue words were not underlined on the test 
trials for any group. 

Retention test . A retention task was administered to all 
groups approximately 72 hours following the criterion task. All 
subjects received one test trial, followed by two relearning and 
two test trials. The procedure for the test trials and two re- 
learning trials was the same as that foi; the criterion task. 



Results 



In order to , demons tr ate the comparability of the four groups 
as a result of matching on the basis of pre-test data on the cue 
and criterion words, two 1x4 analyses of variance (ANOVAs) were 
performed on the total number of correct responses made to these 
two word lists. Table 2,4 presents the means and Standard devia- 
tions for the pre-test matching data. The two F^ value^ did not 
approach significance at the .05 level. 



TABLE 2.4 

Means and Standard Deviations of the 
Number of Correct Responses on the 
Pre-test for the Cue and Criterion Words 



\ 







Syntactical 


Word 
■ Formation 


Repetition 


Control 



Cue Words 












Mean 


4.22 


3.88 


4.11 ' 


4.36 




S.D. 


3.28 ' 


3.16 


3.37 


3.38 




Criterion Words 












Mean 


0.05 


0.16 


. 0.22 


o.oT^ 




"S'.D. 


0.22 


. 6.37 


0.45 


0.22 
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Table 2.5 presents the means and standard deviations of the 
total number of correct responses made during the criterion task 
for each of the four groups. The 1x4 ANOVA yielded an £ value 
which did not approach significance at the .05 level. 

Figure 2.1 presents the learning curves for the four groups. 
Although there were 177. more correct responses made by the Syntac- 
tical group compared to the Control group, the overall F value did 
not approach significance. It is noteworthy that on all five test 
trials the performance of the Control subjects was inferior to the 
performance of the other three groups. The performance of the 
Syntactical and Word Formation groups is very similar. Each group 
gained an increase of approximately one correct response on each 
test trial. 

Table 2.6 presents the mean number of correct responses made 
on the retention task and the total number of correct responses 
made on the two releaming test trials. Again, the Rvalues based 
on the two 1x4 ANOVAs did not approach significance at the .05 
level. 



Discussion and Conclusions 



The results of this study indicate that the experimenter- 
supplied, Syntactical and Word Formation strategies were no more - 
effective in facilitating word recognition learning than the 
Repetition and Control conditions. The results of the criterion 
task indicate 'thaj;,_the Syntactical subjects learned the criterion 
word^ at a slightly faster rate than did subjects from the other 
conditions. The retention data show that the subjects in the 
Repetition condition elicited the moat correct responses during 
the retention task. However, these differences during the learn- 
ing and retention tasks were not statistically significant. 

The results obtained in this study have implications regard- 
ing the nature of the supplied strategies administered to EMR 
subjects. It seems that the structure of the syntactical strategies, 
such as "Room for the mushroom to grow," or "Be on your best behavior," 
may have actually confused the subjects during the learning trials. 
Also, the Syntactical subjects were presented two types of learning 
strategies; the syntactical phrases mentioned above and the embedded 
cue word strategies. The learning and retention data indicate that 
both methods were facllitative since the Syntactical and Word Forma- 
tion subjects performed equally well during the different tasks. 
However, simultaneous presentations. of the two strategies, as during 
syntactical training, appear to have impaired rlther than aided 
criterion word lear|rrlng. 

The Syntactical subjects alao had difficulty in understanding 
the instructions to associate the syntactical phrase with the cue/ 
criterion combination. Thus, the subjects in this condition failed 
to search for the embedded cue words during the retention task. 
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TABLE 2.5 

Means and Standard Deviations of the Total 
Number of Correct Responses on the 
Criterion Learning Task 





Syntactical 


Word 
Formation 


Riepetition 


Control 


Mean 


20.92 


20.20 


19.50 


15.26 


S.D. 




8.23 


8.S6 


9.78 



TABLE 2,6 N 

Means and Standard Deviations of the Number 
of Correct Responses on the Retention Trial 
and on the Two Relearning Trials 





Syntactical 


Word 
Formation 


Repetition 


Control 


Retention ^ 










Mean 


3.30 


3.00 


3.62 


2.46 


S.D. 


3.09 


2.17 


2.55 


2.44 


Relearning 










Mean 


10.15 


10.20 


10.56 


8.86 


, S.D. 


5.96 


3.78 


4.39 


5.51 
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Figure 2.1. 



Mean number of correct responses for each group 
on acquisition, retention, and relearning. 
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Recognition of the cue words was necessary during the test trials 
in order for the subjects to recall the syntactical strategy and 
elicit the correct criterion word. This sequence was necessary 
since the cue words were not underlined during the test trials. 

Although such factors as the length of the verbal phrases 
and the subject's inability to comprehend the use of associative 
strategies contributed to generally negative results, additional 
factors have since been investigated.. One such factor is the 
experimental procedure employed during the^leaming and retention 
tasks. During the strategy presentation #^r the Syntactical sub- 
jeq,t8, the experimenter first presented the criterion word on an 
index card and then pointed out thp underlined cue word. The 
experimenter then pronounced the cue word and orally presented the 
syntactical strategy to the subjects. It is possible that this 
method of presentation may have impaired learning. It is suggested 
that subjects would profit more by a visual presentation of the ft 
cue/criterion word list. This procedure should not only optimize 
the utility of the various strategies but also increase the compre- 
hension of the mediational instructions. 

Another factor undoubtedly affecting the performance of all 
subject^ during the experiment was a lack of motivation. This 
motivational factor appears to be a function of both the time factor 
involved and the nature of the population being tested. Most of the 
experimenrt.al^;a>5^ects appeared to become distractecf early in the 
expe;;riment. This* problem may possibly be eliminated or reduced by 
allowing more time between training sessions or by introducing some 
form of reinforcement. 

» • * 

In conclusion, there was only slight evidence concerning the 
greater effectiveness of the Syntactical condition. The three 
strategy groups performed better than' the Control group during each 
experimental task but the effect was not significant. The hypothesis 
stating that the Syntactical and Word Formation conditions would 
perform better than' the Repetition and Control conditions was not 
supportred. These results suggest that special caution should be used 
when administering experiaf'enter-suppli.ed, strategies to EMR students. 
The preserrt study indicates that fufSre research should be concerned 
with the construction of ^easily learned strategies,' procedures for 
presenting strategies to subjects, and types of reinforcement. This 
study failed to produce the facilitative effects which were expected 
on the basis of research in, paired associate learning. 
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CHAPTER III ♦ 



EXPERIMENT II — EFFECT OF REINFORCEMENT WORD KNOWLEDGE 
AMONG EDUCABLE MENTALLY RETARDED CHILDREN 



Introduction , 



The efficacy of presenting experimenter-supplied learning 
strategies via slide projection with synchronized tape recorded 
instructions was evaluated in a pilot study. In Experiment I of 
this report, the visual stimuli were displayed on index cards and' 
the instructions were given b.y theyexperimenter. Procedural changes 
were made to maximize the attention level among the EMR subjects and 
to provide a more precise control of exposure' time during the learn- 
ing trials. The learning strategies developed for Experiment I were 
used in this study. 

A sample of 64 EMR subjects, 38 males and 26 females, were 
selected to determine the feasibility of the testing procedure. All 
subjects were enrolled at the Texas State School for the Mentally 
Retarded in Mexia, Texas. The mean IQ (WISC and WAIS ) of the subjects 
tested was 53.22. The mean chronological age (CA) of the sample 
population was 11.29. The Lesting began immediately after the sub- 
jects were randomly assigned to one of the following treatment 
conditions: Syntactical (N = 16), Word Formation (N = 16), Repeti- 
tion (N = 16), and Control (N = 18). 

The instructions for the treatment conditions were recorded on a 
cassette tape player and carefully synchronized with the slide display 
so as to limit the amount of manual operation required in previous 
research. Appendix G presents the procedures used in the four condi- 
tions. 

All other methodologies were identical to that reviewed in 
Experiment I with the exception of the newly adopted audio-visual 
presentation. An additional measure included in this experiment was 
a test of transfer. It was hypothesized that the stimulus word learned 
during the criterion task (Appendix g^^.would be recognized among other 
similar words. The similar stimuli were also selected on Lhe basis of 
grade level as well as to the degree of resemblance to the criterion 
item. The transfer task was administered to all subjects inmediately 
following the retention test trialsS^* The multiple choice transfer 
paradigm is presented in TabTe 3.1. 

After testing eight subjects, it wds obvious that the procedure 
employed was too mechanical and impersonal for the EMR population. 
The recorded tapes were too lengthy, the instructions wdre monotonous, 
and a lack of interaction between the experimenter and the subjects 
caused many subjects to become bored early during the learning trials. 
Most subjects became distracted, looking around the room and many times 
initiating conversation with the experimenter. Hence, a quantitative 
analysis of the few subjects tested was considered inappropriate. 
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TABLE 3.1 

P Multiple Choice Transfer Design 



1) 


allowance 


• a) 


potato 


c) 


alligator 






b) 


allowance 


d) 


score 


2) 


attic 


a) 


attend 


c) 


vote 






b) 


attic 


d) 


guard 


3) 


bandit 


a) 


benefit 


c) 


bandit 






b) 


vessel 


d) 


straight 


4) 


car^o 


a) 


juice 


c) 


carpet 








cargo 


d) 


warm 


3) 


cattle 


a) 


goose 


' c) 


cattle 






b) 


tonight 


d) 


catch 


6) 


forever 


a) 


calendar 


■ c) 


forehead 






b) 


forever 


d) 


human 


7) 


iceberg 


a) 


iceberg 


c) 


ranch 




• 


b) 


volcano 


d) 


ice-cream 


8) 


mosquito 


a) 


mo t to 


c) 


1 aK e 






b) 


mosquito 


d) 


brother 


9) 


raisin 


a) 


ravine 


c) 


obtain 






b) 


junior 


d) 


raisin 


10) 


rotten 


a) 


narrow 


c) 


written 






b) 


rotten 


d) 


daughter 


11) 


soldier 


a) 


continent 


c) 


soldier 






' b) 

-* 


solid 


d) 


kettle 


12) 


theory 


a) 


theory 


c) 


therefore 






b) 


June 


d) 


banjo 
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However, expetimenters continued to test the remaining subjects 
hoping to identify other procedural difficulties. Subjects were 
tested in an interview- type setting and were questioned primarily 
about the manner in which the stimuli were presented. Otherwise, 
the methodology reported previously in this study remained the same. 

A gifoup of 40 subjects were interviewed with each session last- 
ing approximately 20 minutes. A significant number (757.) of these 
subjects reported ^problems pertaining to the following areas of 
methodology ; 

1) List of Criterion Words, All subjects included in past exper- 
iments (where mnemonic strategies were examined) have been 
presented lists of ir~cue/criterion word combinations. Subjects 
in the present study were asked if they thought 12 words were 
too many words for them to learn. Most subjects agreed that the 
list of 12 criterion words and corresponding strategies were 
very confusing. In future experiments, EMR subjects should not 
be presented with a list of more than six or eight words. 

2) Nature of Presentation. 

(a) Recorded tapes--all subjects commented on how boring and 
distracting the tapes were. Most subjects stated that they 
would rather have the experimenter give instructions orally 
than to listen to a tape recording. 

(b) Slide projection — subjects reported that they preferred 
^'iewing the stimulus presentations on slides rather than on 
printed index cards. A high percentage of subjects requested 
pictures of the cue/criterion wor^'-^mbinations . Such repre- * 
sentation, they thought, would help them to remember the 
unfamiliar words. 

3) Reinforcement Schedule. Subjects in the initial pilot study 
were not presented any form of external reinforcement. It was 
assumed that the audio-visual stimulation would provide the 
necessary reinforcement. However, as the results indicated, 
the EMR population required a more discrete form of reinforce- 
ment. During the interview sessions, the experimenters 
examined the efficacy of verbally reinforcing subjects for each 
correct response. Subjects demonstrated a significant increase 

^ of alertness when reinforced for each correct response. These 
results suggest further experimentation with various'^chedules 
of reinforcement when testing the mentally^ handicapped population. 

In summary, the above findings have prompted a need for further 
investigation in the following two areas: (l) application of effec- 
tive rei-nforcers during learning-test trial sequences; and (2) more 
efficient means of presenting stimulus items (i.e., instructions, 
visual display, strategy constructions, etc.). 

The former of these two designated areas (application of reinforce 
ment) was exam^ed at the Texas School for the Mentally Retarded at 
Mexia, Texas. A study wasMesigned to test the hypothesis that cue 
word recognition could be facilitated by administering a reinforcer, in 
this case one M&M candy, following each correct response. Verbal 
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reinforcement was also given as the small piece of candy was 
presented. 

Greenspoon (1955) has demonstrated that the nature of t^le 
response is a determinant of the reinforcing character of the 
stimulus. The immediacy of reinforcement has been shown to affect 
the nature of the response. The longer the reinforcement is delayed 
after the response occurs, the less likely is one to obtain the 
desired response. Another factor is' the frequency of reinforcement, 
^len T-einf orcement is consistently delivered, the desired response 
is more likely to be emitted. All of the aforementioned aspects of 
reinforcement were employed in the following study. 



Method 



Subj ects 

A sample of 40 EMR subjects, 20 males and 20 females, were 
randomly assigned to one of two experimental conditions. One group 
^' 'of subjects received reinforcement while the second group did not 
receive any reinforcement for giving a correct response. 

Procedure 

Both groups were presented 80 cue words printed on 5 x 8 inch 
index cards. Presentation time for each word was 6 seconds. Sub- 
jects were instructed to say the word if it was recognized. 
Approximate time of testing for each subject was 10 minutes. 



Results and Discussion 



A 1 X 2 ANOVA was performed on the total number of correctly 
identified words-. The means and standard deviations for the total 
number of correct responses for Reinfor/ed and Nonreinf orced groups 
are presented in Table 3.2. The ^«al^is of these data indicate 
that the Reinforced group yielded a significantly greater number of 
correct responses (F (1,48) = 6.12, £ < .05) than the Nonreinf oVced 
group. 

The most important aspect of this study is the failure of the 
highly controlled aapects of the pilot study to induce any learning 
among the EMR subjects. Review of the approach used in this study 
(Appendix G) reveals a well controlled .but very mechanical proceclure. 
It soon became obvious^ that the* impersonal nature and the complication 
involved in the methodology pot suitable for these children, 
hese factors appeared to be responsible for the relatively low 
motivational level of the partictp^Hng .subjects. 

While there does A^t. appciir, tq be any intrirtsic difficulty in 
using mechanical apparatus* to pr^e^^nt the materials, it is necessary 
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to maintain close rapport while the experiment is in izrrogf ^88 • TJ^e 
children were very sensitive to the lack of personal Tconceiri and \ 
excitement about learning. when the mode was highly me<^hanized -an'd 
little personal feedback was given. It appears that the success of 
mechanical learning devices for these children will depend upon the 
use of highly interesting materials and the interaction of a con- 
cerned experimenter. The film ^tudy reported in Experiment VI of 
this research report is relevant to the results obtained in this 
pilot experiment. 



TABLE 3,2 

Means and Standard Deviations for the 
Total Number of Correct;. Responses 







Reinforced 


Nonreinf orced 


Mean 
S.D. 


14.54 

11,80 


12.69 
11.29 
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chapter' IV 

EXPERIMENT III — EFFECT OF PICTORUL STIMULI ON 
WORD RECOGNITION LEARNING AMONG RETARDED CHILDREN 



Introduction 

The purpose of Experiment III was to test the effectiveness 
of supplying visual mediators to EMR subjects in a word recogni- 
tion leartilng task. Previous experiments in this research have , 
attempted to identify various approaches to assist subjects in 
learning unfamiliar words. In these experiments, strategies were 
verbally presented to each subject. Although such methods have 
not produced statistical significance, the results have been in 
the expeb^ed direction. 

In regardN^o language acquisition, Osgood (l96l) has long 
argued in favor o5-fwr7?fTbrsrl mediating processes and Staats (l96l) 
has suggested that visual mediators can be incorporated into the 
learning model. The present study was designed to evaluate simul- 
taneous presentations of verbal and visual associative strategies. 

Two treatment conditions. Imagery and Nonimagery, were formed. 
In the Imagery condition, subjects received the cue-criterion word 
combinations, corresponding pictures, and were instructed in the ^ 
use of syntactical strategies. In the Nonimagery condition, sub.^^ 
jects received the cue-criterion word combinations* and were instruct- 
ed in the use of syntactical strategies. However, this group was £ot 
pres'ented the pictures of the cue and criterion words. ^ 



Method 



Two groups of associative strategies were evaluated. There- 
fore, the following methodology was divided into Phases I and II. 

Subj ects 

P^ase I. Prior to the learning trials, a total of 2? subjects 
from the Texas State School for the Mentally Retarded in Mexia, 
Texas, were pre- tested on eight cue words and corresponding criterion 
words. Subjects were eliminated if they correctly responded to any 
criterion word that was subsequently used during the te^sting sessions, 
This criterion resulted in an elimination of 16 subjects. The remain- 
ing sample of 12^.subjects consisted of six males and six females 
ranging in ages from 11 years to 16 years. All subjects were from 
Levels III;and IV of \he EMR M^ttlation. The mean IQ (WISC and WAIS) 
for each treatment groVow^;*^^ Imalery, 58 (range 56 to 61, N = 6); 
Nonimagery, 57 (range V^X.o 60,vj)j/^ 6). 
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Phase II # A total of 15 subjects from the aforementioned 
state residential institution were pre-tested on eight cue and 
criterion words. There were five subjects eliminated for either 
correctly recognizing one of the criterion words or for behav- 
ioral reasons. The remaining subjects were from Level IV of the 
EMR population. The sample consisted of five males and five fe- 
males ranging in ages from 10 years to 17 years. The mean IQ 
(wise and WAIS) for each treatment group was Imagery, 62 (range 
58 to 65, N = 5); Nonimagery, 64 (range 59 to 67, N = 5). 

Procedure 

The following procedure was administered to^ subjects in 
both ph ases of the experiment. However, as previously mentioned, 
two groups of mediators were evaluated. The eight cue-criterion 
word combinations and syntactical strategies presented during 
Phase I are listed in Table 4»1* The eight cue and criterion 
words and syntactical strategies presented during Phase II are 
listed in Table 4.2. 



A Treatment x Subject design was employed. Each subject was 
tested on a total of eight words, four words and their correspond- 
ing images and four words without their associative images. 
Following the pre-test session, all the subjects received training 
on both sets of words. The four words employed in the. Imagery 
condition were presented in a three-page folder. The cue word and 
its picture appeared on the first page; the second page presented 
the criterion word and its picture; and the third pag^e showed the 
cue-criterion word combination with the interacting picture. For 
example, the cue word was ICE for the criterion word ICEBERG. On 
the first page, the word ICE was presented with a picture of an 
ice cube. On the second page, the criterion word ICEBERG was 
printed along with a picture of an iceberg. On the third page, a 
picture and the word I,CE was presented beside the picture of an 
iceberg and the word ICEBERG. When the third page was presented 
to the subject, the experimenter said, "Ice makes an iceberg.'^ 
The four words in the Nonimagery condition were presertted in the 
same sequence without the visual mediators. However, the Nonimagery 
groups received a syntactical strategy while viewing the cue- 
criterion word coinbination. 

During the learning trials of th« criterion task, all subjects 
were presented the stimulus items as previously described. The 
method of adjusted learning was employed. .When a subject gave a 
correct response for both the cue word and the criterion word, 
these words were removed from the list. Verbal reinforcement was 
administered whenever attempts were made to pronounce the word. 
An M6tM candy was given whenever a subject emitted a correct response 
during the test trials. 

A retention task was adminifirtered to all subjects four days 
following the. learning session. If a subject did not respond cor- 
rectly on the first trial, he was given two more learning and test 
trials. Prior to the retention task a transfer task was administered 
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TABLE 4.1 

Cue and Criterion Words Used for the 
Training Tasks and the 
Criterion Task (Phase l) 
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Criterion * 
and Cue Word 

allo wance 

attic 

bandi t 

cargo 

cat tle 

for ever. 

iceb erg 

mosquito 

raisin 

ro tten 

soldier 

theory 



Syntactical Strategy 

All of my allowance. 
At home in the attic, 
rt^w^s taken by the bandit. 
Go pick up the cargo. 
. Cat scarfed the cattle. 
For now and forever. 
Ice makes an iceberg. 
To hit the mosquito. 
In the box is a raisin. 
Ten apples were rotten. 
So you are a soldier. 
The man has a theory. 



TABLE 4.2 

Cue and Criterion Words Used for 
^ the Training Tasks and the 
Criterion Task (Phase II) 

Criterion 

and Cue Word Syntactical Strategy 

iSIpis Ten balls to play tennis. 

pan ther The pan hit the panther. 

£SIl^y The can is full of candy. 

HSiltle The man is on the mantle. 

££acock The £ea hit the peacocK. 
£2Ii7 . Part of the case for the party. 

£HP^^ The car is on the carpet, 

caterpillar The cat saw the caterpillar. 
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to all subjects. The transfer task contained four words: the 
criterion word, a word in which the cue word was contained, a 
word with the same number of letters as the criterion word, and 
a dissimilar word in terms of letter similarity and letter 
length/ The transfer words for ICEBERG were: ICEBERG, ICE 
CREAM, VOLCANO, RANCH. ^It was expected that the order of 
generalization of incorrect responses would be in the above 
order. The greatest number of incorrect responses would be • 
made to the word which contained the cue word and the least 
error generalization to the word with dissimilar letters and 
different length. *The lists of words used during the transfer 
task for Phases I and II are presented in Tables 4.3 and 4.4, 
respectively. 



Results 



Phase I 

A WilcQxon Matched Pair Test was used to analyze the follow- 
ing dependent variables: total number of correct responses on 
the criterion task and total number of correct responses on the 
retention task. 

The analysis performed on the criterion task was nonsignif- 
icant at the .05 level. Among all subjects, a total of 97 tes^t 
trials was required to learn the imagery words while a tptal of 
115 trials was Required to learn the nonimagery words. A total 
of 21' correct responses was scored on the retention task for the 
Imagery group and 18 correct responses for the Nonimagery group. 
An analysis of these data indicated nonsignif icance at the .05 
level (Wilcoxon T = 16, N =: 12). However, these data approached 
significance at the .05 level. A T-value equal to^ 14 was re- » 
quired to reject the null hypothesis. Figure 4.1 presents the 
learning curve for both groups of words on the criterion and 
retention tasks as well as for the two relearning trials. Figure 
4.2 presents the generalization gradient for the transfer task. 

Phase II 

A Wilcoxon Matched Pair Test was used to analyze the follow- 
ing dependent variables: total number of correct responses on 
the criterion task and total number of correct responses on the 
retention task. 

A greater number of learning trials was required to learn 
the criterion words which were presented without pictures. 
During the criterion task, a total. of 156 learning trials was 
recorded for subjects in the Nonimagery condition, whereas a 
total of 123 learning trials was required of the Imagery condi- 
tion. However, an analysis of these data indicated nonsignif- 
icance at the .05 level (Wilcoxon T « 35.99, N =: 10). 
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TABLE' 4.3 

Multiple Choice Transfer Design 
(Phase I) 



1) 


allowance 


a) 
b) 


potato 
allowance 


c) 
d) 


alligator 
score 


2) 


attic 


a) 
b) 


attend 
attic 


c) 
d) 


vote 
guard 


3) 


bandit 


a) 
b) 


benefit 
vessel 


c) 
d) 


bandit 
straight 


4) 


cargo 


a) 
• b) 


juice 
cargo 


c) 

d) 


carpet- 
warm 


5) 


cattle 


a) goose 

b) ^^^onight 

a) calendar 

b) forever 


c) 

d) 


cattle 
catch 


6) 


f ore^ver 


, c) 

d) 


forehead 
human 


7) 


iceberg 

/ 


a) 
b) 


iceberg 
volcano 


c> 

d) 


ranch 
ice cream 




r/fnosqui to 


a) 
b) 


motto 
mosquito 


c) 

d) 


lake 
brother 


.9) 


raisin 


a) 
d) 


ravine 
junior 


c) 

d) 


ob tain 
iraisin 


10) 


rotten 


a), 
b) 


narrow 
rotten 


C>r 

d) 


written 
daughter 


11) 


soldier 


-^a) 
\b) 


continent 
solid 


c) 

d) 


soldier 
kettle 


12) 


theory 


a A theory 

bJ'^-'^^June 

't 


c) 

d) 


therefore' 
banjo 
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TABLE 4.4 



Multiple Choice Transfer Design 
' (Phase II) 



1) 


tennis 


• * a) 


tennis 


c) 


stomach 






b) 


ins ect 


d) 


t" on H oT* 
U Ci lU cL 


2) 


panther 


a) 


panther 


c) 


certificate 






b) 


bonfire 


d) 




3) 


candy 


a) 


candle 


c) 


candy 






b) 


husky 


d) 




A) 


mantle 


a) 


manual 


c) 


spider 






b) 


TTlAntl P 




lodge 


5) 


peaCock 


a) 


warden 


c) 


peaceful ' 






b) 


peacock 


d) 


violet 


6) 


party 


a) 


husband 


c) 


party 






b) 


partner 


d) 


service 


7) 


carpet 


a) 


carriage 


c) 


carpet 






b) 


entrance 


d) 


postage 


8) 


caterpillar 


a) 


fruit 


c) 


caterpillar 






b) 


catsup 


d) 


organ 
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During the retention task a greater number of correct 
responses was recorded for the subjects in the Imagery condi- 
tion. A total of 56 correct responses was emitted by the Imagery 
subjects. Subjects in the Nonimagjery condition scored a total of 
43 correct responses. Although approaching the critical value, 
the difference between these two conditions was nonsignificant 
(Wilcoxon T = II, N = lO). A T-value equal to 14 was required to 
reject the null hypothesis. Figure 4.3 presents the learning 
curves for the criterion and retention tasks. The generalization 
gradient for the transfer task is shown in Figure 4.4. 



Conclusions 



The results of this study revealed no facilitative effect 
due to the presentation of a visual mediator. Visual representa- 
tion of the associative strategy produced little effect either 
during acquisition of the criterion word or during retention. 
The overall trend was in favor of the Imagery condition but no 
significant effects were obtained in the statistical analyses. 
Inspection of Figures 4.2 and 4.4 reveals a generalization effect.- 
These figures present the mean number of responses to each of the 
four words when the subject was instructed to identify the cri- 
terion word in the transfer task. Since the criterion list 
contained eight words, slightly over half of the responses were 
correct. ITie distribution of the incorrect responses was in the 
predicted order. Most of the incorrect responses were to the 
distractor word containing the same cue word as the criterion 
word (Stimulus Word l). The word attracting the next largest 
number cf correct responses vas the word with the same number 
of letters as the criterion word (Stimulus Word 2). The word 
which had the least degree of letter similarity attracted the 
least number of incorrect responses (Stimulus Word 3). 

• In conclusion, the results failed to show the expected 
facilitative effects of presenting pictorial stimuli of the cue 
and criterion words. Acquisition of the imagery and nonimagery 
words was similar. Likewise, retention and -the releaming data 
failed to produce any differences among the two groups of words. 
As expected, the transfer task did show a gradient of general- 
ization of incorrect responses based upon the degree of sim- 
ilarity between the criterion word and the distractor word. 
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Figure 4.4« Generalization gradient for the criterion word and 
the three distractor words (Phase II) • 
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CHAPTER V 

EXPERIMENT IV — COMPARISON OF EXPERIMENTER- AND 
SUBJECT-SUPPLIED ASSOCIATIVE STRATEGIES AMONGr 
RETARDED CHILDREN 



Introduction 

The purpose of the present study was to determine whether 
associative learning can be facilitated best by using mediators 
which are supplied by the experimenter or by other mentally . \ 
retarded subjects. There is a great deal of literature whi^ih ^ 
shows that memory of stimulus-response (S-R) associations/can be 
facilitated if the supplied mediators possess certain character- 
istics. For example^ it^ has been demonstrated that instructions 
to form sentences containing the noun pairs to be, learned are 
facili^ative for children of a variety of ages (Jensen & Rohwer, 
1965; Martin, 1967; Rohwer, 1967, Exp. XIII). That the context 
must be meaningful is also demonstrated by Rohwer *s finding that 
meaningful sentences, such as "Roses drink rain** and "Roses like 
rain," produced facilitation, but meaningless sentences like 
^'Roses drink hats" and "Roses like hats" produced no facilitation 
(Reese, 1970). Additional experiments reported by Reese (1965) 
and Milgram (1967) have likewise demonstrated the facilitating 
effect on meaningful sentences in paired-associate (PA) learning. * 

Even though a more meaningful association will enhance the 
storage of the to-be-remembered items, there is still evidence 
suggesting that • mediation is less efficient in young children than 
in older children. Two alternative hypotheses are given for the 
often-reported deficiency m verbally mediated performance during 
early childhood. The first, offered by Reese (1962), is the 
"mediational-def iciency hypothesis." Reese suggests that there 
is a stage in ontogenesis during which the 'child tends not to 
mediate or regulate his overt behavior verbally, despite the fact 
that he is able to understand and correctly use the words in 
question. Subsequently, this discrepancy between linguistic and 
mediational capacities are reduced, that is, mediational deficiency 
tends to disappear with age. Maccoby (1964) has called attention 
to an apparent ambiguity in the meaning of this hypothesis: "The 
question then, whether they (i.e., these young children) simply 
fail to ^se the verbal lables which are presumably available to 
them, whet^r they do use them, but for some reason the woi:ds do 
not serve to meodate the response." According to Maccoby there are 
two distinct and)separate developmental hypotheses which ought to 
be entertained here. One of these hypotheses asserts that the 
younger child does indeed spontaneously produce the potential verbal 
mediators at the appropriate point in the task situation, just as 
the older child does, but that these verbalizations for one reason 
or another fail to have their expected mediational effects on his 
overt behavior; in brief, they occur when they ought but do not 
mediate when they ought (Maccoby, 1964). The second hypothesis 

^ This experiment was based in part upon a M.S. thesis by 
Dennis Seal submitted to the Graduate College of Texas A&M University. 
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pr.edict8 that the younger child tends not to^Voduce the relevant 
words in the f irs-t place, and this suffices to explain the 'apparent 
nonmediated character of 'his overt task behavior. It is stipulated 
that the child *Tcnows" the relevant words and that he can and does 
produce them in some situations; his deficiency here consists solely 
on the fact that this particular task (or perhaps, task-like 
situations in general) fails to elicit them. 

* • 

•In reference to the second hypothesis concerning verbal 

mediation during childhood, Flavell, Beach, and Chinsky (1966) 
have proposed the term ^'production deficiency.'' Flavell, et al. 
(1966) suggest that the child's difficulty may not lie in an^ 
inabil}.ty to use the words which he produces in a mediational 
fashion, but rather in a lack of ability or disposition to produce 
or emit them on appropriate occasions. 

Paivio and Yuille (1968) present evidence that subjects will 
often ignore instructions to use a particular kind of mediator if it 
is inefficient, and wil 1 'spontaneous ly select a more efTtcient kind. 
Furthermore, subjects have a tendency to disregard instructional sets 
if the supplied strategy is inappropriate for the particular PA 
referents (Paivio and Yuille, 1969). If a subject disregards inap- 
propriate mediators, he will encode the response materials as \i he 
were in the control condition. 

In view of these results, it seems tenable to suggest that a 
more appropriate mediator could be supplied by the subject himself. 
Studies have recently been reported in which subjects were instructed 
to elaborate noun pairs by either verbal ot visual means. In experi-- 
ments with adult subjects. Bower (1968) reported notably large effects 
of both kinds of instructions. The procedure ^as a relatively 
str^^htf orward one; Subjects were told to imagine a visual inter- 
action between the two objects named by the nouns in each pair, or 
they were told to create a sentence containing the two nouns in each 
pair. Using the same method, Paivio and Yuille (1967) reported that 
both imagery and sentence instructions were' facilitative in adults 
for the learning of either concrete noun pairs or abstract noun pairs. 
Bugelski, Kidd, and Segmen (1968) also reported significant facilita- 
tion of PA learning in adults as a function of training in the use of 
imagery to link pair members. Further confirmation of the hypothesis 
that instructing subjects to formulate their own mediators will 
faci^litate learning^have been cited In experiments by Milgrain (1967), 
Reese (1965), Rohwer, Lynch, Levin and Suziki (196 7), an^^-S^UJ^r 
(1960). However, it has not as yet been determined wb^fher this^'&ame 
elaboration-inducing variable is operative in children for simul- 
taneous presentations of visual and verbal typeg (Rohwer, 1970). 

It has been ^own that there is a preference for and a capacity 
alfiong young children to make verbal storage of an image representa- 
tion. It would, therefore, seem most beneficial to simultaneously ^ 
present the child with verbal and imaginal strategies that have been 
constructed by children ojf the same age and educational level. 

The present study was an attempt to Induce more efficient 
mediational sets among trainable and educable mental retardates 
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(TMRs, EMRs). Of main interest was the linguistical and imaginal 
characteristics ot the mediators constructed by the child in rela- 
tion to performance during the retention task. The following 
hypotheses were tested; 

1) Subjects presented with the verbal and visual mediators/ 
previously constructed by EMRs of the same developmental level 
(subject-generated mediators) will perform significantly better 
than those subjects are presented with mediators Supplied 
by the experimenter (experimenter-supplied mediators). 

2) Syntactical subjects instructed to associate a sentence to the 
combined image of the S-R items will do better on the retention 
task than the Word Formation subjects presented with only word- 
image associations. The Word Formation group will have the 
S-item embe^jded within the R-item and it will be accentuated 
for all learning trials. 

3) Syntactical and Word Formation subjects in both the subject- 
generated (S-G) and experimenter-supplied (E-S ) conditions will 
perform better than the Control subjects on the retention task. 
The Control subjects receiving /E-S strategies will be instructed 
to repeat the target word three times while viewing the corres- 
ponding image. The S-G Control group will not receive any 
instructions while viewing the word and matching image. 

4) * The difference between the S-G and E-S conditions will be 

greater for the Syntactical group^ and diminish as a function 
of performance on the retention task for both the Word Forma- 
tion and Control groups. ^ 

5) A negative correlation between the number of trials required 
to meet criterion (for the criterion word learning trials) 
and performance during the retention task, will be obtained 
for all six conditions. 

r 

Method 



Sub j ec ts 

The subjects in this study were 96 EMRs. 67 males and 2r9 females 
tested at Lufkin, Travis, and Richmond State Schools, Texas, Six 
experimental conditions were formed containing 16 subjects each. 
Table 5.1 presents the means and standard deviations of,>the IQ 
values (Peabody Pic-ture Vocabulary Test, Stanford Binet, and Weschler 
Intelligence Scale for Children), for each treatment group, as a 
result of a matching assignment. ^ 




43 



TABLE 5 .1 

Means and Standard Deviations of IQ Values 
for Each of the Six Treatment Groups 



Strategy 



Mediator 


Syntactical 


Word 


"ormation 


Control 




Mean S»D. 


Mean 


S.D. 


Mean S.D. 








y 




Subject-Generated 


53.84 10.27 


54.13 


10.68 


52.84 8.98 


Experimenter- 










Supplied 


53.57 10.44 


54.53 


8.79 


51.50 7.62 



M'aterial 

Phase I . A list of 18 pairs of words was constructed in which 
the stimulus item (cue word) was embedded in the response item 
(criterion word). All cue-criterion word combinations were selected 
such that the embedded cue word appeared at the beginning of the 
criterion word (e.g., PEN-PENNY); thus, serving as a mnemonic 
strategy during the learning and retention phases of the experiment. 
The compiled list of 36 words was chosen from a source of 6,991 
elementary level words found in the Educational Development Lab- 
oratories (EDL) Bulletin (Taylor, Frackenpohl, & White, 1969). 

Phase II . For the pre-test, 18 words, from which the three 
criterion words were chosen, and 18 embedded cue words were formed 
from black, Mpper case 48-point Futura Demi prestype on 4 x 6 inch 
index cards. For' cue word training, criterion learning, and 
retention tasks, all cue and criterion word presentations, as well 
as associative images, were presented via 35mm color slides on a 
Kodak Carousel model 800 projector. All instructions and verbal 
mediational sets were presented orally by the experimenter^ The 
three cue-criterion word combinations and corresponding verbal 
strategies for- the Syntactical /E-S and Syntactical/S-G conditions 
are presented in Tables 5.2 and 5.3, respectively. The cue- s 
criterion word associations fc^ the Word F^mation/E-S and Word 
^taiajfiation/S-G conditions are presented in Tables 5.4 and 5.5, 
respectively. Neither of the Control conditions received instruc- 
tion concerning the utility of the embedded cue word^^consequently , 
they were not provided with cue-criterion associations. The Control 
groups received simultaneous presentation of the criterion words and . 
either the experimenter- or subject-supplied mediators. 
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TABLE 5.2 



Three Cue-Criterion Word Combinations and 
Experimenter-Supplied Syntactical Strategies 



Cue Word Criterion Word E-S Syntactical Strategy 

peri penny ^ The pen cost a penny, 

can candy , The can is full of candy, 

-ap captain The cap is on the captain. 



TABLE 5.3 

Three Cue-Criterion Word Combinations and 
Subject-Generited Syntactical Strategies 

Cue Word Criterion Word S-G Syntactical Strategy 

peri- * penny ^ I bought a pen with a penny • 

candy I bought a can of candy, 

cap captain he captain is wearing a cap. 
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TABLE 5.4 



Three Cue-Criterion Word Combinations 
for the Word Formation/ 
Experimenter-Supplied Condition 



Cue Word Criterion Word 

pen ^ penny 
can candy 
cap captain 



TABLE 5.5* 

Three Cue-Criteriou Word Combinations 
for the Word Formation/ 
Subject-Generated Conditsl^on ^ 

Cue Word Criterion Word 



pen penny 
peppermint stick " candy 
ship captain 
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Procedure 

Phase 1. This phase involved the construction of the verbal 
and imaginal mediators for both the E-S and S-G strategy conditjjpns* 

Experimenter-supplied mediators (E-S). Experimenters from 
the Human Learning Research Laboratory at Texas A6cM University 
structured meaningful sentences from the aforementioned list of 18 
noun pairs. These cue-criterion word sets and corresponding sen- 
tences were presented to faculty members of EMRs at the Texas State 
School for the Mentally Retarded, Mexia, Texas. The teachers were 
instructed to rate the sentences on a seven-point scale as to the 
"ease of difficulty with which any sentence might arouse a mental 
image and therefore help your students to learn the criterion word 
more quickly and easily.'' Listed in Table 5.6 are the mean scale 
values for six of the syntactical st;rategies that were judged to be 
highest in image-arousing capacity. 



TABLE 5.6 

Mean Scale Values of Six Syntactical Strategies 
Rated Highest in Image-Arousing Capacity 



Cue 
Word 


Criterion 
Word 






Strategy 


"Mean 


bed 


bedroom 


The 


bed 


is in the bedroom. 


7.00 


pen 


penny 


The 


pen 


cost a penny. 


6.28 


cup 


cupboard 


The 


cup 


is in the cupboard 


6.00 ^ 


can 


candy 


The 


can 


is filled with candy. 


6.00 < 


cap 


captain 


The 


cap 


is on the captain. 


6.00 


bee " 


beehive 


The 


bee 


lives on the beehive* 


5.42 



Subject-generated mediators (SrG). The same group of cue- 
criterion words was used to construct the S-G mediators. A total 
of 20 upper level EMRs, 10 males and 10 females, from Mexia State 
School, were randomly assigned to the Syntactical and the Word 
Formation strategy conditions. Those subjects assigned to the 
Syntactical conditions were individually presented the cuercri terion 
word sets listed in Table 5.3i The subject's task in this condition 
was to form a meaningful sentence from the word combination and then 
to sketch a pictorial representation of the same sentence. Upon 
presentation of each noun pair, the Syntactical subjects wer^ admin- 
istered the following instructions: 
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On the paper in front of you there are two words. I 
want you to make a sentence which has both of these 
words in it#### Now I want you to close your eyes and 
think of a picture describing your sentence. Would you 
please draw that picture for^me. 

Subjects assigned to construct the Word Formation strategies 
were presented the criterion word only (e.g., PENNY, CANDY, 
CAPTAIN). Upon viewing the single word presentations, subjects in 
this condition were told to think of a word which would help them 
to remember the criterion item. Subjects were" requested to 
imagine a picture involving both verbal items. Instructions were 
administered in the following manner: 

On the paper in front of you there is a big word. Would 
you read that word for me.... Think of another word 
that will help you remember the big word. Now I want 
you to close your eyes and think of a picture which has 
both of these words in it. Would you please draw that 
picture for me. 



Subjects hafi no difficulty in complying to either of the above 
sets of instructions. All subject-generated strategies were scored 
in ascending order, according to frequency of response and a hier- 
archial schema was established. The most frequently evoked verbal 
associates and corresponding images were employed as the S-G 
mediators during Phase II. The verbal and imaginal hierarchies 
for the Syntactical /S-G and Word Formation/S-G conditions are 
presented in Table 5»,7, 

Phase II . An outline of the experimental procedure is presented 
in Table 5^8. 

Six experimental conditions were formed for this phase of the 
s tudy . 

1) Syntactical /Subject-generated Condition (Syntactical/S-G) ; 

Embedded cue word plus subject-generated syntactical strategy 
and associative images. — The subjects in this condition were 
instructed in the use *of the embedded cue*word as a strategy 
• for learning the criterion word* The subjects were then 
presented the cue-criterion word combination and the associa- 
tive images, as well as the S-G syntactical strategy. 

■2) Word Formation/Subject-generated Condition (Word Formation/S-G) ; 
Subject-generated cue word and associative images. The 
subjects in this condition were presented the S-G cue word 
and given instruction on how it could aid in, learning the 
criterion- word. The subjects were, then presented both the . 
cue and criterion words and S-G images while receiving 
further instruction concerning the importance of the cue 
word. This condition did not receive the aid of a syntactical 
strategy. 
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TABLE 5.7 

Verbal and Image Hierarchies for 
Syntactical and Word Formation Strategies 



VERBAL HIERARCHIES 



Syntactical Strategy 



PEN - PENNY 

Penn^ used to ^purchase* a pen 
If I had one more penny I could 

buy a pen. 
I bought a blue pen with one penny. 
X-ha4-^ -p e n ny and -b o ugh-t— a— pen— w-ir^h— i-W- 



I can buy a pen with a penny. 
Can a penny buy a pen? 

Possession of a pen and penny 

I had a pen and a penny. 

I had a pen and a penny. 

I have a pen and I have a penny. 



Draw in; 



I used a pen to draw a penny. 
Location 

A pen is on the penny. 



CAN - <:andy 

^ Purchase^ ■> a can of candy 

I bought a can of candy. 

I bought a can of candy. 

I bought a can of candy. 

I can buy some candy. 

I can buy candy. 

Can 1 buy a piece of candy? 

Location 

I put my candy in a can. 
I threw^ my candy in a can. 

Possession 

I have a can of candy. 
Give away 

Can you give me some candy? 



Word Formation Strategy 



PENNY 

Symbol 
cent 
cent C 
vcents 

-one--cent x;:^ 
one cent 

coin - nickel 
nickel 



Class 



1 dollar 



money 
money 

Embedded Word 
pen - penny 



CANDY 

peppermint sticks 
peppermint sticks 
peppermint stick 
peanut candy 
peanut candy 
peanut patty 

candy bar — chocolate bar 
candy bar — almond bar 
sweets, candy bars 

(Baby Ruth), cupcakes < 

Embedded word 

can (full of candy ) 



6n 
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TABLE 5.7 
(continued) 



VERBAL HIERARCHIES 



Syntactical Strategy 


Word Formation Strategy 


CAP - CAPTAIN 
Possession (captain) 


CAPTAIN 

Military 'rank* 


The captain wore a cap. 

The captain wears a cap. 

A captain wears a cap. 

A captain wears a cap. 

The captain has a cap on. 

The captain had a cap. 

Captain, will you put your cap on. 

I saw a cap and .a captain. 

Possession (subject) 
I have a captain's cap. 
I have a captain's cap. 


leader 

colonel 

general 

Goerge Washington 
soldier 

Military 'branch ' 

sea 

sea ' 

ship 

army 

army 


IMAGE HIERARCHIES ' , 


Syntactical Strategy 


Word Formation Strategy 


PEN - PENNY 

Purchase 
penny - pen (R) 
I - pen - penny 
penny - pen (R) - I 
pen (R) - penny - I 
pen (R) - penny 

(R) — pen is red 


PENNY 
Symbol 

cent - peppermint stick, 
bought with a penny 

cent - cent sign c 

cents - penny, quarter, 
nickel , dime, dollar 

one cent - Ic 

one cent - 3 pennies 


CAN - CANDY 
Purchase 

can - candy (Pay Day) 

can - candy - I (at store) 

can - candy - I (Suckers) L 

can - candy - I (at store)\\ 

can - candy - I (at store) vpeppermint) 

can - candy (peppermint) 


CANDY 
Type 

peppermint stick 
peppermint stick 
peppermint stick 
peanut candy 
peanut candy 
peanut patty 



b i 
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TABLE 5.7 
(continued) 



Syntactical Strate^^y 



IMAGE HIERARCHIES 



CAP - CAPTAIN 

Possession (captain) 

cap on captain - standing by ship 

cap on captain - holding glass of milk 

cap on captain - large cap 

cap on captain 

cap on captain - large cap 

captain is picking up his cap 

can on captain 

cap on captain 



Word Fomlation 



Strategy 



CAPTAIN 

Military ^rank* 

leader - captain at the 

front of a inarch 
colonel - captain plus cap 
general - with cap and 
\ niedals 

George Washington - flag 
soldier - in his tank 
sea - captain at sea 

(ship) plus flag 
sea -.captain's cap 
ship - captain at sea 

plus flag 
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3) Control/Subject-generated Condition (Control /S-G) : 

Subject-generated associative images. — The subjects in this 
condition were presented the criterion word and S-G image. 
These subjects did not receive any strategy instruction. 



Sv>^'grblcal / Experimenter- supplied Condition (Syntactical /E-S ) : 
^beddecK cue word plus experimenter-supplied syntactical 
strategyVnd associative images. The subjects in this 
condition yere instructed in the use of the embedded cue word 
as a stratogy-^or learning the criterion word. The subjects 
were then p^sented the cue-criterion word combination and the 
associative Ipages , as well as the E-S syntactical stra^t€gy. 

5) Word Fopa^H^n/Experiroenter-supplied Condition 

(Word Formation/E-S) : Embedded cue word and experimenter- 
supplied associative images. — The subjects in this condition 
were instructed, in the use of the embedded cue word as a 
strategy for learning the criterion word. The subjects were 
then presented both the cue and cr it- prior* words and E-S images 
while receiving' further instruction concerning the importance 
of the cue word. This condition did not receive the aid of 
a syntactical strategy. * - • - 

6) Control /Experimenter- supplied Condition (Control /E-S ) i 
Experimenter-supplied associative images. -- The subjects in « 
this condition received three presentations of each criterion 
word and E-S image. During each presentation, uhe experimenter 
pronounced the criterion word. The subject was asked to repeat 
each criterion word. No further instructions were given to 
this group. 



All subjects were tested on an individual hrasis throughout the 
experiment. 

Cue word training. Prior to cue word training, all subjects 
were administered a pre-test. The pre-test involved a word recogni- 
tion task comprised of the 18 cue-criterion words listejl in Phase I. 
All subjects were allowed 30 seconds for responding to each of the 
3^ single word presentations. Any stibject correctly identifying 
more than one of the three criterion words, 'which was subsecpaently 
employed during the criterion learning task, was eliminated from 
the experiment. Whenever possible, subjects were matched to the 
six treatment groups on the basis of their IQ level (Peabody 
Picture Vocabulary Test, Stanford Binet, and Weschler Intelligence 
Scale for Children). When IQ v'aTS&i were not available, subjects 
were matched according to the nuiro^Nof cue and criterion wordg 
known on the pre-test. Table 5.9\^MSents the means and standard 
deviations of the number of. cor^i?t responses on the pre-test for 
the 18 cue words and 18 criterion words. 

Following the pre-test, all subjects in the Syntactical/S-G*, 
Syntactical /E-Sy Word Formation/S-G , and Word Formation/E-S groups 
received cue word training. During the learning trials, the 
experimenter presented the cue word and corresponding image to each 
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TABLE 5.9 



Means and Standard Deviations of the^ Number 
of Correct Responses on Tihe Pre-test for 
the 18 Cue Words and 18 'Criterion Words 



Mediator 


Syntactical 


Strategy 

Word Fonr^ation 


"Control 


Sub j ect-Generated 








L'Ue Words 








fie an 


8-00 


8.18 ' 


5.37 


S'.D. :. 


5.05 ' 


5.4^ 


3.32 


Criterion •sot'ds 








Mean 


1.18 


1.62 


0.81 


S.D. 


1.79 


2.09 


1.10 


Experirrier ter- 








Supplied 








, Cue Words 








Kean 


^.93 


5.18 


6.00 


S\D. 


5.13 


5.8C 


3. '88 


Criterion /'ords 








iMean 


0.93 


0.62 


0.93 


S.D. 


1.73 


1.7^ 


. 1.94 
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subject for an S-second interval. E^ch 8U^)ject was requested to 
read the cue word. If the subject was unabl^ to say the word, the 
experimenter pronounced it. The subject was ^sked to repeat the 
word until familiarization with the cue word was achieved. During 
the test trial, each subject was asked to read the cue word. All 
subjects received alternate learning and test trials until a cor- 
rect response for each cue word was elicited. No time lifnit was 
imposed on the test trial. 

Critericry learning task. The criterion Laming task began^ 
as soon as a^h subject completed cue word Joining. All subjects^,, 
including/xhe Control groups, received alternate learning and test 
trials yfitil two successively correct responses were given for 
each csaterion word. All learning and test trials were automatically 
presented on the slide projector for an 8-second rate. Subjects in 
both Syntactical conditions, during learning trials, were presented 
the underlined cue word and either the E-S or S-G image. The 
criterion word and corresponding image appeared as the experimenter 
was instructing the subject on the utility of the embedded cue word 
for learning the criterion item. Subjects were then presented the 
cue-criterion word combination and matching image while the experi- 
menter supplied the appropriate verbal strategy. All Syntactical 
subjects were told how the sentence could help them remember the 
criterion word and were asked to repeat the strategy. Syntactical 
subjects were again shown the criterion word and image while the 
experimenter pronounced the to-be-remembered word. The cue word 
was underlined during all learning trials for the Syntactical 
groups only. 

The Word Formation subjects were presented the same number 
of learning trials as the Syntactical subjects. 'However, the 
Word formation subjects were not supplied with a syntactic strategy. 
These subjects were instructed to associate the familiar cup word* 
to the criterion word with the aid of the E-S or S-G images. 
Although the subjects in the E-S condition could have used the 
embedded cue word as a word formation strategy, the possibility 
was not mentioned during instructions. For the Control subjects 
receiving the E-S images, the , experimenter pronounced the criterion 
word threfe times; and each subject repeated the word after the 
experimenter said it. The subjects in the Control/S-G condition 
viewed the criterion word and the S-G images while the experimenter 
pronounced the word. They received one presentation with no instruc- 
tions on how to remember the criterion word. 

On the test trials, all subjects were instructed to read the 
criterion word. The cue word was not underlined and there were no 
imaginal strategies available during test triala. Throughout the 
experiment, subjects received verbal reinforcement and M&M candies 
for each correct response. 

Retention task. The retention task was administered approxi- 
mately two days following the criterion learning task. All subjects 
were given a test trial in which they were instructed to read the 
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criterion word. If a correct response was elicited, the word was 
removed from the list. Subjects unable to pronounce the word re- 
ceived two more learning trials (L) and two test trials (T) alter- 
nately (LTLT), This procedure was the same as during the criterion 
learning task. 

Design and Analysis 

The basic design for this study will be a 2 x 3 factorial 
analysis of variance/ (AN OVA) to determine if any differences exist 
between the six tre/atment conditions in relation to the following 
dependent variables: 

1. Total number of learning trials required to achieve criterion 
during cue word training. 

2. Total number of trials required to achieve criterion during 
the criterion word learning task. 

3. Total number of correct responses during the retention task. 

The matrix for each of the 2x3 ANOVAs is shown in Table 5.10. 



TABLE 5.10 

2x3 Factorial Analysis of Variance Design 



Strategies ^ 
Syntactical Word Formation Control 



Subject- 
s' Generated 

o 

Experimenter 
^ Supplied 





f 

N = 16/cell 






f — 

M 





A Lindquist Type III ANOVA design (Lindquist; 1953) will be 
used to determine if any differences exist between the treatment 
groups in relation to the acquisition trials. The dependent 
variable in this particular analysis will be the total number of 
correct responses during the criterion learning task. 

Further exploratory analyses will involve the computation of 
certain correlation coefficients in order to measure the amount of 
interrelationship existing among the following variables: 
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1. Both age and IQ of the subject population will be correlated with 

a* total number of learning trials during cue word training 

b. total number of learning trials during the criterion word 
- — ' learning task 

c. total number of correct responses during the retention task. 

f 1. Total number of cue words known on the pre-test will be cor- 
related with the total number of learning trials during cue 
word training. ^ 

3. Total number of criterion words known on the pre-test will be 
correlated with the total number of learning trials during the 
criterion word learning task. 

4. Total number of learning trials relquired to achieve criterion 
during the criterion word learning task will be correlated with 
the total number of correct responses during the first trial of 
the retention task. 



Results and Discussion 



The following results are organized into two sections. In 
Section I the main analyses of the dependent variables are reported. 
Additional analyses concerning the relationships between the dependent 
variables, for both the ungrouped and grouped dfiita , are reported in 
Section II. Foi> all analyses, the .05 level of significance was used 
as the ^asis for rejecting the null hypothesis. 

Sec tion ''I 

The subjects in this experiment were drawn from three locations; 
therefore, a measure of homogeneity was needed to justify the pooling 
of subjects from the different Iqcations. A total ^f 12 Chi-square 
analyses were computed in order to' assess the degre4 of homogeneity 
existing among the three populations. A Chi-square analysis was 
applied to^ both the criterion word lefi^ming trials and the number of 
correct responses during the retention task for each treatment condi- 
tion. Each analysis indicated no significant differences existing 
among the three populations for any of the six treatment conditions. 
Thus, the assumption of homogeneity was confirmed. Table 5.11 
presents the two Chi-square values for each treatment condition. 

In order to further asdess th6 comparability of the six groups, 
performance during the pre-test was examined. Two 2x3 ANOVAs were 
performed on the total nuyiber of cue words and the total number of 
criterion words known during the pre-test. Table 5.12 presents the 
means and standard deviations of the number of correct responses on 
the pre-test for the 18 cue words. Analysis of the data in Table 5.12 
revealed no significant differences between the Mediator main effect 
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TABLE 5. 11 

Chi-square Values for the Measure of Homogeneity 
Among the Three Populations for the 
Criterion and Retention Tasks 





Treatfti^nt 
Condition 


Chi-square 
Value 


Observed 
Percentile 



Syntactical/S-G 


Criterion 


Learning 


5.64 


.68 


NS 




Retention 




1.30 


.52 


NS 


Word Formation/S-G 


Criterion 


Learning 


8.83 


.54 


NS 




Retention 




5.77 


.45 


NS 


Control /S-G 


Criterion 


Learning 


9.22 


.32 


NS 




Retention 




5.87 


.20 


NS 


Syntactical/E-S 


Criterion 


Learning 


5.95 


.91 


NS 




Retention 




11.60 


.37 


NS 


Word Formation/E-S 


Criterion 


Learning 


17.77 


.21 


NS 




Retention 




8.35 


.60 


NS 


Control /E-S 


Criterion 


Learning 


3.24 


.82 


NS 




Retention 




10.79 


.31 


NS 



TABLE 5.12 

Means and Standard Deviations of the Number 
of Correct Responses on the Pre- test 
for the 18 Cue Words 











'^Condition 






Mediator 


Syntactical 


Word, Formation 


Control 




> Mean 


S.D. 


Mean 


S.D. 


Mean S.D. 


Sub j ec t-Supp 1 i ed 


8.00 


5.05 


8.18 


5.44 


5.37 3.32 


Experimenter- 










• 

6.00 3.88 


Supplied 


4.93 


5.13 


5.18 
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(£ (1,90) = 3.34, £ > .05), or the Strategy main effect (F (l,90) 
= .37, £ > .05). The Mediator x Strategy interaction term was also 
nonsignificant. Table 5.13 presents the means and standard deviations 
of the number of correct responses on the pre-test for the 18 criterion 
words. A 2 X 3 ANOVA design indicated no significant differfinces for 
the Mediator main effect (F_ (l,90) = 1.03, £ > .05) or for the 
Strategy main effect (F_ (1,90) = .17, £< .05). The interaction term 
for these two main effects was also nonsignificant. 



TABLE 5.13 



Means 
of 

f 


and Standard Deviations of the Number t 
Correct Responses on the Pre-test 
for the 18 Criterion Words 




Mediator 


Condition 

Syntactical Word Formatpion Control 
Mean S»D. Mean S'.D. Mean S.D. 



Subject-Supplied 1.18^ 1.79 




2.09 0.81 1*10 



Expeipimenter- 

Supplied 0.93 1.73 0.62 1.74 0.93 1.94 



The analyses of the pre-test data, for both the cue and criterion 
words, indicated that- the subjects assigned tovthe mediator' and 
strategy groups we^re similar in learning capacities pfior to the intro- 
duction of the mnemonic aids. 



ERIC 



The means and standard deviations for the total number of trials 
required to achieve criterion during the cue word training task are 
presented in Table 5.14. A 2 x 2 ANOVA design was used to analyze 
these data. The, two Control grpups did not receive cue word training; 
therefore, they were not included in the analysis. The Mediator main 
-effect was not significant, indicating that the two mediator Condi- 
tions (S-G and E-S) required approximately the same number of learn- 
ing trials to achieve criterion during the cue word learning task. 
However, the^re was a significant difference (F_ (l,60) = 4.34, £< .05) 
obtained for the Strategy main effect which indicates that the 
subjects in the Word Formation condition required more trials to 
learn the cue word6 than subjects in the Syntactical condition. The 
.subject-generated cue words (e.g., pen, peppermint stick , "ship) , 
presented to the subjects in the Word Formation/S-G condition, con- 
tained more letters than 'the experimenter-supplied cue words (e.g., 
pen, can, cap); therefore, the Word Formation/S-G condition required 
additional learning trials. The Mediator x Strategy interaction 
term was not significant. 

The total number of trials required to achieve criterion during 
the criterion word learning task was analyzed by a 2 x 3 ANOVA. The 
> means and standard deviations are presented In Table 5.15. A signif- 
icant difference (F_ (1,90) = 10.21, £ < .01) was found for the' 

9^. I'D 



62 



TABLE 5.14 

Means and Standard Deviations of the Total Number 
of Trials Required to Achieve Criterion 
During the Cue Word Training Task 









Condition 




Mediator 


Syntactical 


Word Formation 




Mean 


S.D. 


Mean S.D. 


Sub j ect-Supplied 


3.37 


0.61 


4.18 1.22 


Experimenter-Supplied 


3.56 


1.03 


3.87 1.31 



TABLE 5.15 

Means and Standard Deviations of the Total Number 
of Trials Required to Achieve Criterion During 
the Criterion Word Learning Task 











Condition 






Mediator 


Syntactical 


Word Formation 


Control 




Mean 


S.D. 


Mean 


S.D. 


Mean S.D. 


^^^^^ ^ ' ' 
Sub j ectrSupplied 


7.31 


2.05/ 


7.31 


1.74 


7.18 1.64 


Experimenter- 












Supplied 


7.81 


1.68 


9.18 


2.37 


9.00 3.01 
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Mediator main effect, indicating that subjects presented with the 
S-G mediators required fewer learning trials to achieve criterion 
than subjects receiving the E-S mediators • The mean response for 
the E-S group was 1.38 trials greater than -the mean response for 
the S-G group. Both mediator groups were similar in learning per- 
formance prior to the criterion and learning task. It appears as 
if mentally retarded subjects learn at a faster rate when presented 
with mediators that have been constructed by children having similar 
learning deficits. 'The Strategy main effect was not significant, 
showing that the Syntactical. Word Formation, and Control groups 
learned the criterion worda at approximately the same rate. The 
Mediator x Strategy interaction term also was nonsignificant. 

The learning curves for all groups on the criterion word 
learning task are presented in Figure 5.1. Indi-viciual learning 
curves for the two mediator conditions (S-G and E-S) and the three 
strategy conditions (Syntactical, Word Formation, and Control) are 
presented in Figures 5.2, 5.3, 5.4, 5.5, and 5.6, respectively. 
The mean number of correct responses was plotted as a function of 
the total number of learning trials administered during the criterion 
task. A ceiling effect appeared during trials four and five as a ^ 
result of the two successive correct^ responses required by each 
subject in order to achieve criterion. 

The total number of correct responses during the criterion task 
was subjected to a Lindquist Type III analysis of variance (Lindquist, 
1953). The means and standard deviations are presented in Table 5.16. 
The Mediator main .effect was significant (F_ (l,^0> = 7.25, £ < .01), 
indicating that the S-G group elicited a significantly greater number 
of correct responses during the critei'ion task than the E-S group. 
This result was expected since the S-G group achieved the learning 
criterion at a significantly faster rate. Inspection of the learn- 
ing curves for the six' groups (Figure 5.1) reveals that during the 
acquisition trials the three S-G conditions performed at a higher 
rate than the three E-S conditions • The Strategy main effect was 
not significant indicating that each of the three strategy condi- 
tions were similar in performance during the criterion task. 
Figures 5.4, 5.5, and 5.6 present the learning curves for the 
Syntactical, Word Formation, and Control conditions, respectively. 
A comparison of these three curves reveals that the two Syntactical 
conditions produced a greater number of correct responses during 
the first trial. However, trials one through three indicate the 
rate of acquisition to be remarkably similar for all groups. There 
was also a significant difference (F (4,360) = 65.31, £< .0001) 
found for the Trials main effect, indicating that all groups 
improved through the criterion task. Although successive learning 
trials increased the response performance in each group, the signif- 
icant Trials x Mediator interaction term (£ (4,360) = 6.05, £< .001) 
shows that the S-G and E-S groups learned at different rates. Figures 
5.2 and 5.3 present the learning curves for the S-G and E-S groups, 
respectively. The three strategy conditions receiving the S-G 
mediators (Figure 5.1) performed similarly throughout the five 
learning trials. However, inspection of the learning curve in 
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Figure 5,1, Mean number of correct responses for each group 
on acquisition and retention. 
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Figure 5.3. Meab number of correct responses on acquisition 

for the three experimenter-sujjplied conditions. 
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Figure 5.4. Mean number of correct responses on acquisition for 
the Syntactical/S-G and Syntactical/E-S conditions. 
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Figure 5.5. Mean number of correct responses on acquisition 

for the Word Formation/S-G ^nd Word Fapnatlon/E-S 
conditions . 
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Figure 5.6. Mean nuinbgr of correct responses on acquisition 
for the Control/S-G and Control/E-S conditions. 
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Figure 5.2 reveals that the performance of the Word Formation/E-S 
condition is inferior to the performance of the other two E-S 
conditions. 



TABLE 5.16 

Means and Standard Deviations of the Total 
Number of Correct j^esponses During the 
Criterion Word Learning Task 









Condition 






Mediator 


Syntactical 


Word Formation 


Control 




Mean S.D. 


Mean 


S.D. 


Mean S.D. 


Subject-Supplied 


44.40 2.31 


44.60 


2.53 


*44.20 3.C4 


Experimenter- 










Suppl ied 


42.80 3.52 


38.00 


6.03 


39.60 4.22 



The performance of the three E-S' groups (Figure 5.2) was 
subjected to a Lindquist Type I analysis of variance (Lindquist, 
1953). The means and standard deviations for the number of correct 
responses during the criterion task are presented in Table 5.17. 
Although the- Strategy main effect was not significant (F (2,93) 
= 2.24, 2> .05) there was a significant difference (F T4,372) 
= 91.24, £< .0001) obtained for the Trials main effect. The inter- 
action term Trials x Strategy was also found to be significant 
(£ (8,372) = 5.15, £ < .0001). These results indicate that the 
three E-S groups did learn the criterion words at significantly 
different rates. No other terms were found to be significant^. 



TABLE 5.17 



Means and Standard Deviations of the Number 
of Correct Responses for the Three 

Experimenter-Supplied Groups on 
the Criterion Word Learning Trials 



Learning 
Trials 



Syntactical 
Mean S.D. 



Condition 
Word Formation 



Control 



Trial 


1 


1.93 


' 2.07 


\.U3 


2.60 


' 1.81 


3.07 


Trial 


2 


. 2.68 


1.34 


1.93 


2.81 


2.18 


2.39 


Trial 


3 


2.81 


0.90 


2.75 


1.00 


2.43 


1.^1 


Trial 


4 


3.00 


0 


3.00 


0 


3.00 


C 


Trial 


5 


3.00 


0 


3.00 


0 


3.00 


0 
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The retention task was administered approximately two days 
following the criterion word learning task. Table 5.18 presents 
the means and standard deviations for the total number of correct 
responses during the test trials. A comparison of the means pre- 
sented in Table 5.18 was made by using a 2 x 3 ANOVA design. A 
highly significant mediator effect was obtained (£ (1,90) = 16.98, 
£ < .001) indicating that the S-G. group retained more criterion 
words than the E-S group. On the average, tjie subjects in the 
three S-G conditions remembered 1.46 more criterion words than 
those subjects in the three E-S conditions. The Strategy main 
effect was not significant, showing that each of the Syntactical, 
Word Formation, and Control conditions elicited a similar number 
of correct responses during the retention task. The Mediator x 
Strategy interaction term was also nonsignificant. 

TABLE 5.18 



Means and Standard Deviations of the .Number of 
Correct Responses During the Retention Task 









Condition 






l^ediator 


Syntactical 


Word Formation 


Control 






Mean S.,D.' 


Mean S.D. 


Mean > S.D. 


Sub- 


ec t-Suppl Led 


2. 75 0.^9 


2.44 0.70 


2.44 0.70 



Experimenter- 
Supplied ' 2.J3 0.90 1.56 0.93 2^00 j..06 



The data from the 2x3 ANOVAs clearly demonstrate that the 
S-G mediators were much more beneficial in learning as well as in 
retention of the criterion words than the E-S mediators. The 
results concerning the strategy applications showed the performance 
of the Syntactical condition to be significantly greater than the 
Wori^j^^Drmation condition during the cue word learning task. How- 
ever, the data from the criterion word learning task, as well as 
from the retention task, demonstrate that the Syntactical, Word 
Formation, and Control conditions did not differ during the' 
acquisition trials during the retention task. Further analysis 
of these data was conducted in an effort to identify those , vari- 
ables most responsible for the results obtained during the 
acquisition and retention tasks. 

Section II 

The Pearson product-moment correlation coefficient (r) was 
used to measure the degree of linear relationship existing between 
the age and IQ of the subjects and the following dependent vari- 
ables: l) total number of criterion words known on the pre-test; 
2) total number of trials required to achieve criterion during the 
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cue word learning task; 3) total number of trials required to 
achieve criterion during the criterion word learning task; and 
4) total number of correct responses during the retention task. 
The number of trials required to achieve criterion during the 
criterion t^flW was also correlated with eaph of the other three 
dependepixvariables. Correlation coefficients were computed for 
both the grouped and ungrouped data» 

Table 5.19 presents the correlations for the ungrouped data. 
The age of the subjects (N^ = 96) was found to correlate signif- 
icantly (£ = .36, £ < .001) with the number of criterion words 
known on the pre-test. The subjects in this experiment ranged in 
age from 10 years to 66 years. A positive correlation was expected 
between chronological age and the number of cue and criterion words 
recognized on the pre-test. A .significant negative correlation 
(r_ = -.26, £< .05) existed between the subjects* IQ and the number 
of trials required to achieve criterion during the criterion word 
learning task. The mean IQ of the subject population was 53.40, 
with IQs ranging from 35 to 74. As expected, subjects with higher 
IQs reached criterion more rapidly during the learning trials than 
subjects having lower IQs. * However, the correlation coefficient 
was quite low (£ = -.26), but significant at the .05 level. 

The number of trials required to achieve criterion during the 
criterion task was negatively (r^ = -.22, ^£ < .05) related to the 
number of criterion words known on the pre-test. A high negative 
correlation (£ = -.67, £ < .0001) was obtained between the rate of 
acquisition during the criterion task and the ,a^ber of correct 
responses during the retention task. The correlation coefficient 
obtained between the performance on the criterion task and the 
number of criterion words known on the pre-test was quite low 
(r^ = -.22), indicating that the fewer criterion word^s known' on the 
pre-test, the greater the number of learning' trials that were 
required to achieve criterion. However, the coefficient found ^ 
between the performance on the criterion task and Xhe number of 
correct responses during the retention task was much higher (r^ = 
-.66), indicating that the fewer the number of learning trials 
needed to achieve criterion, the greater the number of correct 
responses during the retention task. The results for the ungrouped 
data highly suggest that the linguistical andimagihal associations 
employed during , the' criterion task significantly aided tl^e retarded 
subjects in overcoming their initial learning deficit. ^ All other 
correlations for the ungrouped data were found to be nonsignificant. 

The, same variables for the subject-assigned (grouped) data were 
also analyzed using the Pearson produc t-morpent correlation coeffi- • 
cient. The correlation coefficients for the Syntactical/S-G condi- 
tion are presented in Table 5.20. A significaat ( f = -^51, £< .05) 
negative correlation waa found between the age of the subjects and 
the number of l^arnin^ trials required to^achieve criterion during 
the cue word training task. The subjects in this group ranged in 
.age from 12 years to 64 years, with a mean age of 31.37 years. 
Although all Syntactical/S-G subjects reached criterion by the 
second test trial, it appears as if the o].der subjects met criterion 
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TABLE 5.19 

Correlation Coefficients (r) Among 
the Dependent Variables for 
the Ungrouped Data 



N = 96 


Pre-test 

Criterion 

Words 


Learning 

Trials 

Cue Words 

(to criterion) 


Learning 
Trials 

Criterion Words 
(to criterion) 


Retention 
Task 


Age 


.36*** 


-.07 NS 


-.05 NS * • 


-.06 NS 


IQ 


.007 NS 


.05 NS 


-.26* 


-.19 NS ' 


Learning 
Trials 
Criterion 
Word (to 
criterion) 


.-.22* 


.06 NS 


✓ 


c 

-.67**'^'V 



* £ < .05 
*** £ < .001 
**** 2< .0001 
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TABLE 5.20 

Correlation Coefficients (r) Among 
the Dependent Variables in the 
Syntactical/S-G Condition . 



Learning Learning 

Pre- test Trials Trials 

Criterion Cue Words Criterion Words Retention 

Words (to criterion) (to criterion) Task 



N = 16 



Age 
IQ 

Learning 
Trials 
Criterion 
Word (to 
criterion) 



.41 NS -.51* 
.61* -.16 NS 



-.39 NS 



.37 NS 



-.21 NS 
.08 



-.11 NS 
-.12 NS 



* £ < .05 
**** £ < .0001 
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by the first test trial. There was not a significant relationship 
between the age of the suS^cts and the learning trials during the 
criterion task nor between the age of the subjects and the number 
of correct responses on the retention task. The IQ of the subjects 
in this group was significantly (£ = .61, £< .05) related to the 
number of criterion words known on the pre- test. However, IQ 
measures did not correlate with any of the other dependent vari- 
ables. The number of learning trials required to achieve criterion ' 
during the criterion task negatively correlated (£ = -.85, £ < .0001 ) 
with the number of correct responses on the retention task. The 
negative relationship between the performance on the criterion and 
retention tasks was extremely high = -.85) , indicating that the 
Syntactical subjects receiving the S-G mediators required a minimum 
number of learning trials and still retained a high percentage of 
the criterion words. 



Table 5.21 presents the correlation coefficients for the 
Syntactical/E-S condition. None of the dependent variables in this 
group were significantly related to the age of the subjects. How- 
ever, a significant (jr = -.54, £< .05) negative correlation was i 
found between the IQ of th6 subjects and the number of learning 
trials needed to achieve criterion. The IQ scores were also found 
to be significantly (jr = .61, £ < .05) related to the number of 
correct responses on the retention task. Performance during the 
criterion task was negatively correlated (£ = -.6G, £ < .01) with the 
number of correc.t responses during the retention task. 

The correlation coefficients for the Word Forma tion/S-G 
condition are presented in Table 5.22. significant (£ = -.59, 
£ < .05) negative correlation was obtained between the age of the 
subjects and the number ^f learning trials required ,to achieve 
criterion during the cue word training task. It appears that the 
older subjects in this group learned the cue words at a faster rate 
than the younger subjects. The chronological age of these subjects 
ranged from 11 years to 66 years with a mean age of 26.18 years. 
The IQ of the subjects was found' to be unrelated to all of the 
dependent variables. The only other significant (r_ = .53, £ < .05) 
relationship obtained for the Word Formation/S-G condition was 
between the number of learning trials required to achieve criterion 
during both the cue word training task and the criterion task. 

Only one sigaificant correlation was obtained for the Word 
Formation/E-S condition. Tahle 5^23 presents the correlation coef- 
ficients for this group. The age of thfe subjects was significantly 
(jr = .54, £ < .05) related tb the number of criterion words known on 
the pre-test, indicating that' the older subjects recognized more 
criterion words. The IQ of the subjects was^ unrelated to each of 
the dependent variables'. 'The relationship between the rate of 
acquisition and the perf oipmance during the retenti-on task was not 
significant. 

» 

» * 

'The co-rrelation coef f icients * f or the Control/S-G group are 
presented in Table* 5.24. Neither of the Control conditions re- 
ceived cue word training; therefore, no correlations were computed 
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TABLE 5.21 



Correlation Coefficients (r) Among 
the Dependent Variables in the 
Syntactical/E-S Condition 









Learning 


Learning 






Pre-teGt 


Trials 


Trials 






Criterion 


Cue Words 


Criterion Words 


Retention 


N = 16 


Words 


(to criterion) 


(to criterion) 


Task 


Age 


.06 NS 


-.23 NS 


.19 NS 


.28 NS 


IQ 


-.11 NS 


-.16 NS 


-.54* 


V.61* 



Learning 
Trials 

Criterion -.34 NS -.12 NS ~ -.60* 

Word (to ' ' 

criterion) , ^ ' ' 



* £ < .05 
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TABLE 5,22 



Correlation Coefficients ir) Among 
the Dependent Variables in the 
Word Formation/S-G Condition 



N = 16 



Learning 
Pre-test Trials 
Criterion Cue Words 
Words 



Learning 
Trials 

Criterion Words 



(to criterion)^^ (to criterion) 



Retention 

Task 



Age 
IQ 

Learning 
Trials 
Criterion 
Word (to 
criterion) 



.16 NS 
.37 



-.36 



-.19 NS 
.53* 



-.25 NS 
.04 NS 



.19 NS 
.06 NS 

..44 NS, 



* £ < .05 
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TABLE 5.23 








Correlation Coefficients (r) Among 
the Dependent Variables in the 
Word Formation/E-S Condition ' 






N = 16 


Pre-test, 
Criterion 
Words 


Learning 

Trials 

Cue Words 

(to criterion) 


Learning 
Trials 

Criterion Words 
(to criterion) 


Retentiqfn 
Task 


Age 


.54* 


-.39 NS 


-.07 NS 


-.35 NS 


IQ 


^ .11 NS 


.30 NS 


-.44 NS 


.07 NS 


Learning 
Trials 
Criterion 
Word (to 
criterion) 


-.19 NS 


.43 NS 




-.43 



* £ < .05 



if 
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TABLE 5-24* 



Correlation Coefficients (r^) Among 

_ _ the -De p cn-de nt - V a^^b4-0S>-ir^-thjS— - 

Control/S-G Condition 

























\ = 16 


Pre—test 
Cr i ter io'^ 
.^'ords 


Lear'^.ing 

Trials 

Cue Words 

(to criterio-^;) 


Learning 
T r 1 a^ s 

Criterion Words 
(to criterion) 


Retention 
Task 


Age 






.D2 NS 


-.35 NS 


:q . 


.01 NS 




-.25 NS 


-.35 NS 


Learnir.g 
Trials 
Cri ter ion 
*^ord (to 
criterion) 


-.27 






* 


£ < .01 
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for this dependent variable. The age of the subjects in this group 
was significantly (r_ = .65, £ < .01) related to the number of 
criterion words known on the pre-test. Also significantly (r^ = -•TA, 
£ < .01) correlated were the number of learning trials required to 
achieve criterion during t he criterion task and the number of correct 
responses on the retention task* 



Table 5.25 presents the correlation coefficients 'for' the 
€e7ttTol / E-S- c-^R^VtitoTv c -Once Hge-in ^ the a&e ^:o|-'_t:he .fMyr^$^-_y&^;;~r'r:z^7 - r. 
significantly (r_ - .50, £ < .05) correlated with the number of 
criterion words known on the ^pre-tes t . As expected, the older 
subjects recognized more criterion words during the pte-test than 
the younger subjects. The IQ of the Contifol/E-S subjects was found 
to be unrelated to each of the dependent variables. The rate of 
acquisition during 'the criterion task was negatively (r^ = -.68, 
£< .001) related to the number of correct responses on the 
retention task. 

In summary, the subjects in this study were administered 
various linguistical andimaginal associative aids and then told 
how each mnemonic would help in remembering the list of unfairrtliar 
words* Half of the subjects received mediators thaX had been 
generated by a group of retarded students, while the remaining 
subjects received mediators that had been constructed by the experi- 
menter. The results of the foregoing analyses demonstrate that 
retarded subjects can learn at a significantly faster rate and 
retain a greater amount of information when instructed in the ap- 
plicat*ion of subject-generated associations* 

While (;)^e retarded students were constructing the associations, 
that were subsequently presented to^the S-G condition, some major 
differences, were noticed between the two mediators groups . The 
retarded students produced syntactical strategies that were more 
active, ii> a grammatical sense, than were the E-S mediators. The 
associative images in each of the S-G groups were found to be 
graphically more complex than those used in the E-S groups. It was 
anticipated that the retarded students wcvuld produce images of a " 
somewhat, simpler content. Such a difference strongly suggests that 
the retarded individual, and possibly the beginning reader, relies 
more heavily upon visual aids in a learning situation than upon 
verbal means of association. 

The data from the strategy conditions show ^that the S jrntactical , 
Word Formation, and Control applications did have an affe^ upon the 
rate of acquisition during the criterion word lemming task. Inspec- 
tion of the lemming curves fot the S-G strategies (Figure 5.2) and^ 
for the E-S strategies (Figure 5.3) reveals that all conditions ^ 
improved throughout the criterion task. However, the, data also 
indicate that these same strategies did not have .ari affect upon 
performance during the retention task. 

The results indicate that the three cbnditions receiving the 
S-G mediators had Jittle difficulty understanding, the value of 
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TABLE 5.25 

CorVel at ion Coe? fTciervt s '(r7 AmbTiig ' "~ 
Co~n t r'o r/E- S'Co ndl t i on 



N = 16 


Pre-test 

Criterion 

Words 


Learning 

Trials 

Cue Words 

(to criterion) 


Learning 
Trials 

Criterion Words 
(to criterion) 


Retention 
Task 


Age 


.50* 




.lU NS 


.04 NS 


IQ 


.03 NS 




.47 ^;s 


-.24 NS 


Learning 
Trials 
Criterion 
Word (to 
criterion) 


.07 NS 









* £ < .05 



82 

associating the verbal and visual cues to the list of unfamiliar 
words. The performance for these strategy conditions was similar 
throughout the criterion and retei>tion tasks, indicating that the 
three strategy formations were equally effective when constructed 
with subj ect-generated mediators . However, when less f acili tative 
ffiediaTors"^were"'TnTroduced , as were those employed within the E-S 
conditions, then subjects relied upon the strategy formations as a 



means of acquiring and^^talning the unfamiliar words . Hence , a 
,sig^nJLficaat Trial x^trategy interactioa was obtained during the 
learning trials for the E-S conditions indicating that the per- 
formance of these three groups increased at different rates. 
Inalrertion of the learning curves for the E-S conditions (Figure 5.3) 
shows that the p^fonnance of the Word Formation subjects was remark- 
ably inferior to that of the Syntactical and Control subjec-t^s. The 
relationships between the . performance on^ the criterion task and the 
number of correct responses during the retention task, for both the 
Syntactical/E-S and Control/E-S conditions, were significantly 
negatively correlated (-.60 and -.68, respectively), demonstrating 
the facilitative effects of both groups.- However, the correlation 
coefficient found between the same dependent variables for the 
Word Formation/E-S condition was not signif ic*ant. 

The negative results obtained for the Word Formation/E-S 
condition highly suggest that these subjects experienced the most 
difficulty in understanding the concept of the verbal ass6ciations . 
It was this group's task to associate the embedded cue word to the 
unfamiliar criterion word (i.e., pen-penny). Have to associate twc 
completely unreTated words was conceptually too abstract for thes( 
subjects. However, vhen Syntactical subjects were instructed to 
repeat a phrase which includes both the cue and criterion words, 
such as, '^The pen cost a penny,'* then the functional value of the 
strategy became more' obvious. The data for the' Control/E-S 
condition also suggested that subjects profit more by repeating 
the unfamiliar words than by uaing the embedded cue word strategy. 

^ Conclusibns 

; . . . • 

The first hypothesis proposed in this study, concerning the 
facilitative effects of the subject-generated mediators during both 
acquisition and retention, was supported. Subjects instjructed to 
link the^PA items by the use of S-G mediators performed signif- 
icantly better throughout the experiment than those instructed in 
the use of ErS mediators. The rate of acquisition correlated nega- 
tively with the number of correct responses during recall. Tlils 
relationship suggests that the S-G subjects reached criterion 
faster than the E-S subjects during the initial learning trials 
and produced a higher level of performance during the retention task. 

Most of the PA research involving the manipulation of mediators 
have shown facilitative effects when instructing subjects to formu- 
late their own. verbal and/or visual aids during the testing situation. 
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The main objective of the present study was to demonstrate the 
occurrence of similar affects when administering mediators which 
had been constructed prior. <o the testing situation. In particular, 
sets of mediators which had been selected from hierarchies of 
actual images and linguistical strategies, having been produced by 
a retarded population with the same limitations as the experimentaf 
subjects. 



Bower (iSSSXiias repeatedly dfemona tra ted ^gaif leant f aciLita-^--- 
tion of PA learning when instructing subjects to elaborate noun 
pairs by both verbal and visual means. However, there is a limited 
amount of research available that has concerned itself with the 
categorization of learning strategies which the retarded person 
might use in remembering words. The results of thi^ experiment 
provide convincing evidence that further identification of the 
associative strategies, employed during various stages of learning, 
is necessary. 

Although there is evidence indicating that during recall both 
Syntactical conditions performed better than the Word Formation and 
Control conditions, the hypotheses concerning the desired effective- 
ness of the strategy applications were not supported. The subjects 
instructed in the use of S-G mediators and who received the 
Syntactical strategy, performed better than each of the other 
conditions during acquisition as well as retention. However, the 
Word Formation/S-G and Control/S-G conditions performed remarkably 
similar during acquisition. The retention results show that these 
same two conditions gave identical number of correct responses- 
during recall. These data indicate that when S-G vei^bal mediators, 
specifically sentence constructions, are accompanied by S-G visual 
aids, associative learning is enhanced. 

^ A separate analysis of the E-S conditions revealed a signif- 
icant amount of variance existing within these three strategy 
conditions during acquisition. The performance of the Syntactical/ 
E-S and Control/E-S conditions significantly differed from that of 
the Word Formation/E-S condition during the criterion task. The 
analysis shows that subjects profited by the Syntactical associations 
and by rote repetition more so than by the embedded cue word strategy. * 
> ^ The retention data also show that the Syntactical/E-S and Control/E-S 
subjects elicited more correct responses during the retention task 
than did the Word Formation/E-S subjects. Since all of the E-S 
conditions received the same visual mediators, it appears as if 
Word Formation condition experienced difficulty in understanding the 
utility of the cue word strategy. Instructing retarded subjects to 
repeat a meaningful sentence, or to repeat a word three times is 
much simpler to comprehend than instructing them to associate two 
words. During the c<^struction of the S-G mediators it was obvious 
that subjects did not notice the embedded cue word within each 
criterion word. When these subjects were asked to supply a word 
that would help them remember the criterion word they consistently 
reported an association that was more related in a meaningful 
context. For example, when given the word "candy" most subjects, 
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having overlooked the embedded word "can," responded with a 
particular type of candy such as peppermint stick, candy cane, 
chocolate bar, etc. 

The developmental literature, concerning mediational studies in 
PA learning provide~~a similar explanation ror the negative results' ^ 
obtained with the strategy conditi ons. Milgram" (1967) has stated 
that with younger children, Ihe facilitation of^?A learning inf a 
visual compound* depends upon covert encoding of the pictured ia}:er- 
action in verbal form. However, as the present study indicates, 
this learning sequence is severely l;i'ampered by the introduction of 
inappropriate verbal forme, as were the embedded cue word strategies. 

Rohwe^r (1970) presents convincing evidence that pictures evoke 
images at all age levels. However, Rohw^er further states that the 
ability to profit from stored images, is contingent upon the 
subject's ability to store an "appropriate" verbal representation 
of the object along with its imafee. Once again, the analysis of 
the strategy conditions shows' that during the Word Formation/E-S 
presentation the visual interactions of the objects displayed 
(e.g., pen-penny) were not properly f)resented in verbal form. 

In general, the hypotheses concerning the relationship between 
the criterion word learning trials and performance during the reten- 
tion task were supported. The most^signif icant negative correlation 
was obtained for the Syntactical/jCq group (r_ = -.85). As was 
predicted for these subjects, a minimum number of learning trials 
was required to achieve criterion while yielding a maximum number of 
correct responses on the retention task. The correlation coefficient 
for the 'Syntactical/E-S group was somewhat smaller ( r_ = -.60), 
indicating less facilitative effects with the E-S mediators. - 

It was interesting to find that neither of the Word Formation 
conditions had significant relationships between the criterion and 
retention tasks. The correlation coefficient was larger for the 
Word Formation/S-G condition, suggesting that the S-G cue words were 
more facilitative than were the embedded cue word strategies. It is 
also possible that the ima"ginal presentations in these conditions 
hindered the subjects. However, this explanation is most unlikely 
when considering that the same visual strategies were presented to 
the tvp Control conditions and that the relationships between the 
same d^endent variables for both of these conditions were also 
negative. 

, The results of the above correlations provide further evidence 
that S-G mediators are more facilitative during an associative 
learning task than are E-S mediators. The analysis of the strategy 
applications also demonstrate that retarded subjects learn faster and 
retain more words when they are constructed into meaningful sentences 
Consequently, the hypothesis concerning the syntactical strategy 
formation, based upon the studies of Jensen and Rohwer (1965) and 
Martin (1967), were supported in this study. 

/ 

102 - . 



85 



In summary, the results of this experiment clearly demonstrated 
that S-G mediators are more effective than E-S mediators during 
simultaneous presentations of visual and verbal strategies. The 
acquisition and retention analyses revealed that t\\e retarded 
,subjec^ learned the associations much faster and retained more 



intormatiOn when preservted with S-G mediators., and especially b6 
when the words were formed into a meaningful sentence. 



la essence, this study has shown the structural and functional 
differ^ces which exist, between two sets of mediators that fiave been 
constructed by a retarded and a normal population. Such results 
suggest that further identification of associative strategies is 
necessary, especially with respect to developmental differences. 
It is also suggested that all strategies, for each developmental 
stage should be ranked along a continuum of increasing complexity. 
The present results indicate that^retarded subjects can profit from 
the more complex strategies when they have been constr*ucted by other- 
retardates. However, further research is needed to identify, in a 
hierarchial fashion the limitations of associative learning at edch 
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CHAPTER VI 

EXPERIMENT V — DRAWING STYLE PREFERENCES 
OF EDUCABLE MENTALLY RETARDED CHILDREN 



lotroduction 



Thi-3 experiment was concerned with determining drawing style 
preferences of educable mentally retarded! (EMR) children. Assuming 
animation is a viable approach for facilitating learning among the 
retarded, then an important consideration in animated films is the 
drawing style and character preferences of retarded viewers. It 
is assumed that animated learning matJferials will elicit higher 
HDtivational and attentional levels than more conventional manual 
or slide presentations. Animated film offers the opportunity to 
present learning strategies in a more efficient and effective 
manner. That is, by using animated materials it may be possible 
to induce learning strategies in the mentally retarded which other- 
wise would not be available to them. 

The use of animated film strips by Rohwer (1970) demonstrated 
that action imagery is more effective than static imagery on 
learning in paired-associate lists. However, little research 
information is available concerning the type or style of characters 
which most effectively mediate the imagery or strategy information. 

Several variables were examined in the present experiment so - 
that a determination of the optimal style and content of drawings 
to be used in future experiments could be made. Four ordered 
variables were examine'd: 

1) Age of the subject depicted in the drawing (infancy through 
old age; 

2) Media richness (pencil drawings through color); 

3) Realism of the object depicted in the drawing (stick figure 
through realistic); and 

4) .Background detail included in the drawing. 

In addition, three variables which were not ordered were examined: 

1) Mood of the objept depicted in the drawing (J)appy, sad, angry, 
afraid); 

2) Personality of the object depicted in the drawing '(cute, dumb, 
cocky , cultured) ; and 

3) ' Type of animal depicted in the drawing (lion, elephant, bull, 

wolf). 
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Method 



Subjects 

A total of 11 subjects (sixmales and five females) from the 
Texas State School for the Mentally Retarded in Mexia'j Texas , were 



used for each picture set, with die exception of two' sets, for 
which 12 subjects (sev erMfttal-es and-^ive f-m ale s ) W € 



jects participating in the study were taken from educational 
.levels two, three, and fbur at the school (age range from .7. to 15). 

Procedure 

Four drawings for each of nine picture sets (one set for edch 
of the seven independent variable^ with an additional set for tJiie 
age and inedla richness variables) were prepared for the study a 
Figure 6.1 shows the pictures used. Each drawing was done with 
pencil on white paper, with the exception of the two sets, concerned 
with media richness, in which one picture per set was done with 
black ink and one picture was done with ink and colored pencils. 

Each set of drawings was randomly arranged and the subject was 
asked to select the drawing he would most like to read a story 
about. The chosen drawing was removed and the subject was asked to 
do the same with the three remaining drawings and so on until all 
drawings were removed. After each of th^ drawings in the nine, sets 
had been placed, in order of popularity within the set,, the ^^st 
choice from each set (excluding the two media richness sets/^as 

aced on th^ table and the* sub j ect ^was again asked to, select his 
favorite drawing. The two media richness sets were not included 
in the latter exercise because these sets had been previously 
rank-ordered by a different group of subjects. 



Results and Conclusions 
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Because the data were based on rank orderings , Friedman's 
analog of the 1 x k ANOVA (Kraft & Eeden , 1968) was performed for 
each of the nine picture sets. The Tukey test was performed on all 
significant overall effects found in the Friedman test so that post 
hoc comparisons of mean ranks could be made (Har.tley, 1955; Wilcoxoo 
6c Wilcox, 1^64). In addition, a prefe'rence test (Snedecor & 
Co'chran, 1967) was performed to determine whether there was a 
preference for human or animal drawings among the seven njost popular 
drawings chosen by the subjects. 

f The mean ranks for the four drawings in each of the nine pic- 
ture sets are presented in Table 6^1. The results of the Friedman 
test performed on the two age sets indicabed a significant differ- 
ence (X = 13.25, df = 3, £< .01) in one of the age sets (Set 1,^ 
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TABLE 6 . 1 

Total Mean Preferences for all Nine Sets 

/, 



Se£s 


A 


■Illustrations 
• B C 


D 


1 (A^j) 


1.81 


2.00 ■ 


3.63 


2.50 


2 (Age2)' 


2.54 


2.54 


3.00 


2.00 


3 (Richness^) 


1.91 


2.00 


2.91 


3.16 


4 (Richness^) 


1.16 


2.25 


3.16 


3.41 


5 (Personality) 


2.00 


2. '63 


1.72 


' 3.63 


6 (Realism) 


1 .63 


2*36 


2.36 


3.63 


7 (Mood) 


2.09 


3.00 


2.27 


2.60 


8 (Detail) 


2.27 




2.90 


2.45 


9 (Animal type) 


1.90 


2.18 


2.90 


2.90 
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Figure 6.2), but no significant differences were found in the 
Second age set (se-t 2, Figure 6.3)/ The Tukey test performed on 
the mean ranks of Set 1 revealed significant differences becween 
pictures A and C (£ < .01) and between pictures B and C (£ < .01). 
Picture C was significantly less popular than pictures A and B in 
Set 1. . 

Significant differenc-es were found in both of the^media rich- 
ness sets (Set 3-, X .= 8.70, df = 3, £ < .05; Set 4, X = 22.50, 
df = 3, £ < .01). The results^of the Tukey test did not indicate 
the exact location of the diff^^rengnes for Set 3, although the 
largest difference was between the color drawing, and the pencil 
sketch. The Tukey te-st performed on the results of 5et A indicated 
that both picture B (ink drawing) and picture A "(colpr drawing) 
were significantly more p>opular than picture D (pencil sketch) 
(Set 3, Figure 6.4; Set 4, Figure 6.5). 

A significant difference was found in the Friedman test per- 
formed on Set 5 (Figure 6.6), the personality set (X = 14.24, ^ 
df = 3, £ < .01)^ and on Set 6 (Figure 6.7), the realism set (X = 
13.61, df = 3, £ < .01). "^The Tukey test indicated that picture D 
in th^ personality set w)&s less popular than picture C (£ < .01) 
and picture A (£ < .05).. Picture D in the realism set was shown 
to be significantly less popular than picture A (£ < .Ol). 

No significant differences were found in the Friedman test '"^ 
performed on the sets developed to compare the drawings for mood 
(Set 7, Figure 6.8), setting detail (Set^8, Figure 6.9), and . 
animal preference (Set 9, Figure 6.10). 

The first choice of each set (excluding the two richness sets) 
was randomly arranged in front x>f the subject and he was asked to 
select the most preferred one. The results indicated that no 
single category was preferred over all others (X = 1.09, df = 1 , 
£ < .05). 

The results from this study indicate that those pictures which 
depict happy and younger characters a¥e more preferred than those 
which depict characters who are older and illustrate more serious 
moods. Not surprising is the fact that these retarded children 
preferred characters whos'e personalities illustrated aspects which 
were cute and cocky as opposed to dumb and^umpy. Preference was 
also expressed for those scenes which depicted realistic body 
portrayals rather than stick figures. Thes6 results do demoastrate 
that retarded children have reliable preferences with respect to 
cartoon illustrations. Whether the type of cartQon illustration 
influences the extent to which learning strategies ^re effective 
is a researchable ^yestfon and is worthy of study. In a scientific 
analysis of educational media and materials development, it certainly 
seems that this type of concern eould profitably be researched. The 
results of such investigations would then have important implications 
for the development of educational materials. 
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EXPERIHEInT VI FACILITATIVE EFFECTS OF ANIMATION 
ON WORD MEMORY AMONG INSTITUTIONALIZED 
RETARDED CHILDREN AND ADULTS i> 

Introduction 

/ 

• 4 

One of the problems which has been encountered in the conduct 
of the associative strategy research is relateu'to the concept of 
an associative strategy ,. Many of the retarded subjects who have 
been assigned to the more complex treatment conditions sych as the 
syntactical condition have experienced difficulty in understanding 
the concept of an associative strategy. At times it appeared as 
though they failed to search for the cue word and onc« they found 
it would fail to comprehend the relationjship between the cue word 
and the syntactical mediator. Throughout the conduct of this 
research it has been assumeci that the basic memory processes 
involved in wyrd recognition learning are the same or similar to 
those involved in paired-associafe (PA) learning. For example, in 
the initial sta^ of learning to read, children are often presented 
words one at a time and are expected to memorize them so that .when 
the words are encountered again they will be recognized and re- 
called. This look-and-say learning of whole words has been likened 
to PA memorization by Coleman (l970). However, the association 
which is learned in the. word recognition task is between a printed 
stimulus (S) term and an oral (pronunciation of the word) response 
(R) term. Although^ little experimental evidence is available con- 
cerning the^*4eaming strategies which children employ in learning 
such associations, the fact that various types of cues are employed 
is undeniable. 

Martin|.(l967) reported on a three-year U.S. Office of Education, 
research prbject which had as its goal the facilitation of verbal 
associative, learning am-ong educable retarded children. One of ' the 
first objectives of the project was the development of a classifica- 
tion scheme which would permit the categorization of subjects' 
reported associative learning strategies and the determination of 
the relationship betiween' the types of strategies reported and the 
rate at which the material was learned and retained.'/ The most 
important objective cohcemed the degree to which learning and 
retention could be facilitated by providing edu'cable retarded 
children with effective associative strategies. 

The results of the Martin (1967) project indicated that the 
inferior performance of the EMR was due to the preponderant use of 
the least efficient associative learning strategies. The fact that ' 
experimenter-supplied strategies significantly facilitated learning 
of verbal associations for, the EMR subjects suggested that such 
subjects do not normally .^ploy these strategies which accounts for 
their inferior performance. In addition, experimenter-supplied 
strategies facilitated long term retention. When the degree of 
original learning was the^same for normal and EMR subjecHs, there 
was no difference in the'' amount of forgetting. The i-iriplication of 
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this finding is thet the retarded subject does not possess a 
memory deficit per sel Rather, he^ appears to possess a strategy 
deficit for when the educable retarded child was provided an 
associative strategy, no difference in learning or retention was 
observed between the EMR subjects and the CA matched normal sub- ^ 
^jects^ 

The final experiment reported in the Martin (1967) project 
was concerned with th^ administration of associative strategies to 
educable retarded children in a word recognition" task* It was 
assumed that in order to make a correct response in the word 
recognition task, the visual presentation of the printed word must 
elicit the correct oral response (saying the word). One of the 
beneficial effects of experiment-supplied strategies In the paired- 
associate task was the fact that the associative strategy incor- 
porated an 'element of the stimulus term and also incorporated the 
response term. For example, if the subject is presented the pair, 
ZUMAP - VILLAGE, and is provided the strategy, "map of the village," 
then, upon presentation of the stimulus term the embedded word, 
MAP, serves to elicit the strategy and hence the correct response. 

A comparable situation was devised in the word recognition 
task for the EMR children. Criterion words which the subjects 
could not read were selected. On the learning trials, the criterion 
words were presented visually while the experimenter pronounced each 
word. Thre test trial consisted of presenting the same words, /but on 
this trial, the expetim'etiter did not pronounce them and the subject 
was required to say the word if he remembered it* For the strategy 
group, it was first necessary to establish a cue in the criterion 
word upon which the experimenter-supplied strategy could be based. 
This was achieved by selecting criterion words that contained small 
embedded words which the subject alreardy Could read or be easily 
trained to read. /-^ 

The above conditions made it possible to supply subjects with 
associative strategies. For example, in learning to recognize the 
word, BRACELET, pre-traihing on a cue word such as LET permitted the 
possibility of supplying the subject with a strategy. During the 
learning trials, subjects receiving strategy training were instructed 
that they could use the little word LET to learn the larger word 
BRACELET by remembering, ♦T.et me have the bracelet.** It was assumed 
that, on the test trials, the cue words and the experimenter- 
supplied strategies would facilitate learning and retention of the 
criterion words. i 

While the results showed no significant differences among the 
groups on the criterion task, there was some evidence from the 
retention data demonstrating a significant difference in favor of 
the strategy group. However, in general, the results during the 
learning phase were in sharp contrast to the previous expejriments 
in which learning was greatly enhanced. 

The PA and word recognition tasks are depicted in Figure 7.1A. 
In the PA task, the subject is required to associate the arbitrarily 
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paired verbal S and R terms. In the word recognition task, the 
subject is required tp leiltn to "say'' the R-term when the S-term 
(printedrword) Is pres^^nted. Although there are some similarities 
between PA^lfe^rning and word recognition at the methodological 
level, therQ 4re some important differences. The elem^ft^s which 
comprise a PA' list mig.ht':be letters, nonsense syllah*^ , llrords , or 
pictures. In the word' recognition task, the compjM^ents are mean- 
ingful words. Furthermore, the S-R elements in a PA list are 
paired arbitrarily. Any verbal or piSctorial unit may bemused in 
either the stimulus or response position. But, in the word ' 
rec9gnition task the written 6r printed symbol dictates. the naturj 
of the elicited response. As depicted in Figure 7.JA,^ the response 
system in the word recognitipa task potentially consists of all 
responses in the verbal repertoite of the learner. In .learning to 
recognize the word, the printed ^^term must elicit its oral response. 
If the child has learned the grapheme-phoneme correspondences of the 
language aric^ can partition the word into these elements visually, 
then he has broken the code and can thus read. However, many 
children are not able or do not learn the basic linguistic "facts" 
of the language and are thus not able to use this approach in \ 
learning to develop a basic sight vocabulary. 

The review of the li,terature r^e.lated to this phase of the 
project revealed the exiiitepce of ' s^vej^al ^joteot variables 
responsible ^for ^f^aclli toting; PA I^arnin^i'^. One ^Sttch- variable 
involves the adifii;/nist^^tion' of an^-ass^ciat^lve strategy which assists 
the formation of - the :'a8j^ociajtioxv';^6tween'' |:he stimulus and the 
response. Martin (1967) has dem6jts^at^d\the powerful effect this 
variable has^upon the* lea'lftilng' rjate .o3f' reti^rded" children. The • 
approach which has been u«!^<|' is depicted dn Figure 7. IB. The 
nominal stimulus refers to th^^.acttial printed S-term. The effec- 
tive stimulus is that compdif^rit.^ln the S-term which the subject 
actually uses as a cue tq ^sQciate the; R-term w^th the S-term. 
The subject is told:'that he '/can "use NE(5 ia NEGLAN; to refer to 'NEGRO 
and then told to thirik of the phrase //'Negrd' leader." It is assumed 
that the syntactical phrase "Niggro- leadeir'^ haa, some already exist- 
ing association in memory and can. be . used in the' formation of ,t!he 
new arbitrarily paired units, NEGtAN - .LEADER^ The'^same approach 
is applied to other verbal units such ^s , ZUMAP - VILLAGE. The 
test trial is depicted in Figure 7. 10. On this trial the S-term 
is presented an.d the subject's task is to recall the appropriate 
R-term. It is assumed that the subject will notice NEG in ,NEGLAN, 
transform NEG into NEGRO, and use NEGRO to elicit LEADER. 

.The assumption being tested in this phase of the research is 
that the above process involved in facilitating PA learning can 
also be used to facilitate word recognition among retarded subjects. 
Figure 7. ID shows the application of the associative s trategy 
concept to the wor.d recognition task. Here the subject is presented 
the nominal stimulus BRACELET. His ta^k in learning involves asso- 
ciating the visual S-term with the oral R-term. On the learning 
trial he is shown the cue word LET in BRACELET and told to use the 
phrase "Let me have the bracelet" in remembering ' the word BRACELET. 
It is assumed that on the test^Jtrial as shown in Figure 7. IE the 
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Panel IB. Learning trials for paired-associate task. 
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Figure 7^1. Comparison of mediational effects in paired-associate 
and word recognition learning. 
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subject- will recognize the cue word LET and then think of the phrase, 
"Let me have the bracelet" and thus recall the correct R-tenn from 
the domain of possible responses (Rs) in his verbal repertoire. 

^ The basic question being asked in this film study is whether or 
not the conci^pt of an associative strategy can be effectively 
communicated to the retarded child by using a sesni-animated task. 
By using animation, it is possible to focus attention upon the cue 
word and to visually depict the associative strategy. The three 
most basic. strategy conditions have been selected for this study: 
Repetition, Word Formation, and Mediation.' The Repetition condition 
involves only the presentation of the S-tenn several times. Nothing 
is done to focus attention upon the cue elen\ent in the criterion 
word. The Word Formation condition involves drawing attention to 
the cue word but no strategy or mediating phrase or vLsual representa^ 
tion is provided. The Mediation condition consists of the process 
depicted in Figure 7. ID in. addition to providing the subject with a 
visual representation of the mediating phraTSe. The hypotheses are 
simply: 

ji 

Jj/^ Subjects receiving th'^ Word Formation condition will exhibit 
more learning thJn those receiving the Repetition condition, 
and 

2) Subjec'ts receiving the Mediation condition will e^diibit more* 
learning than those receiving th6 Woyd Formation condition. 

Methbd 



Subj ects 
« 

A total of 54 retarded persons (from two-st^te residential 
institutions) participated in tbds experiment. Xhirty-nine were 
males and 15 were females. Subjects were randomly "^assigned to one 
of three treatment groups: Repetition, Word Formation, and Media- 
tion;*, thus, each condition contained 18 subjects. Thirty-one 
subjects were selected from Travis State School and 23 from Richmond 
State School. Subjects met the following criteria: (l) did not 
correctly identify tlie vords PANTHER, PANTRY,* PARTY, CLOSET, during 
pre-test; and (2) did not manifest any physical or behavioral 
abnormality (e.g.., speech impediment, motor dysfunction, hyper- 
activity, etc.). r 

Table 7.1 presents the means and standard deviations for 
chronological a^e (CA), IQ, and number of years institutionalized 
(YI). IQ scores were available for 51 subjects. Thirty-six sub- 
jects had either WISC or WAIS scores, 14 had Stanf ord-Binet scores, 
and one subject* s score was b^sed on the Peabody Picture Vocabulary 
Test. The number pf years institutionalized was available on on^y 
those subject^ from Richmond State Scfibol. 
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TABLE 7.1 

Means and Standard Deviations for 
Chronological Age (CA), IQ, and 
Number of Years Institutionalized (Yl) 







Treatment Group 




Meaure , 


Total 


Repetition 


Word 
Formation 


Kediation 


CA 










Mean 


29.17 


23.04 


31.58 


32.89 


S.D'. 


12.34 


9.25 


. 13.08 


12.54 


IS 










Mean 


49.63 


50.17 


45.69 


52.76 


S.D. 


11.22 


11.32 


11.14 

- ^ 


ia.7i 


— 










Mean 
#,D. 


8.48 
9.67 


5.06. 
6.37 


^10.83 
10.15 

/ 


8.60 
11.02 
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Materials and Procedure 

Three 60-second film sequences were prepared, each filmed in 
16mm, Kodak Ektachrome Commercial (7252 ECO) film with a Bolex H-16 
camera activated by a NCE single frame sequencing motor mounted on 
a FAX animation stand. The soundtrack master was recorded on Ampex 
261 magnetic tape with a Sony TC llO-A two-channel recorder. Film 
editing and conformation, soundtrack transfer and synchronization, 
and post-production development were completed in cooperation with 
A-V Corporation, Houston, Texas. 

To provide uniformity in composition and graphic design, all 
sequences had' a constant density pfi^tel yellow background and all 
words were formed in black upper cdi'e 48-point Futura Demi type. 
Field dimensions werre adjusted during filming to standardize word 
and/or imag>e configuration. Corresponding audio and video elements 
were synchrdi;ii2ed to provide a consistent 0.25 second audio initia- 
tion lag. Th^ order and time intervals provided for f6cus grid, 
title/credit Ct/c), instructions, and learning strategy^presentations 
were equivalent\for each sequence as illustrated in the following - 
diagram. \ 



focus 


t/c 


Instructions 


learning strategy 


8 


/ 


5 


/ 


/ 




sec 




sec 




sec 




sec » 1 



Three different types of learning strategies, each of 30 seconds 
duration were designed for teaching the subject to recognize the word 
PANTHER. All strategies involved both audio and video elements and 
in order of . increasing complexity, were designated Repetition, Word 
Formation, and Mediation, 

Repetition film . This was the Simplest condition. It consisted 
.of presenting the criterion word PANTHER six times during the 30- 
second learning strategy period. Table 7.2 presents the timeline for 
the video and audio stimuli for this film. 

Word Formation film .- This condition involved the presentaLion 
of the cue word PAN in addition to th^ criterion word PANTHER. The 
w6rd PAN was moved across the screen and dissolved into the word 
PANTHER, table 7.3 presents the timelinl for the video and audio 
segments. ' ^ 

Mediation film . This condition was the most complex. It 
involved the presentation of both the cue and criterion words and 
their corresponding pictures. In addition, the subject was given 
a verbal mediator, ''The pan hits the panther." As the sentence 
was presented on the audio track, th-e action described in the sen- 
tence was portrayed on the video portion of the film. Table 7.4 
presents the sequencing of the audio and visual components. 
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TABLE 7.2 

Video and Audio Timeline for the Rep^ition Film 



Timeline 
(s econds ) 


Video 


AUQlO 


17 


background 


You will see and hear a word 
several tiroes • Try to reneraber 
the word. 


4 


( 

) panther 


Panther • 


1 


L 

background 


<» 


4 


> 

panther 


^ Panther. 


1 


background 




4 


panther 


Panther. 


1 


background 




A 


panther 


ranurier • 


1 


background 




4 


panther 


Panther. ^ 


1 


background 




4 


panther 


Panther. 


1 


background 
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TABLE 7.3 

Video and Audio Timeline for the Word Formation Film 



Timeline 
(.seconds ) 


Video 




1 ■ 

Audio 

> 


17 


background 


You will 


see and hear a little 






word and 


a big word. Repeat each 






word out 


loud every time you hear 


• 




it. Try 


to remember the big word. 


4 


pan 


Pan. 




1 


background 






1 
1 


pan 


ran . 




1 


background 






4 


panther 


Panther. 




1 


background 






1 


panther 


Panther. 




1 


background 






4 


pan (left) 








moyes across 








ycreen and 








^x^dissolves into 








^ panther (right ) 






2 • ' 


I panther (right) 






1 


1 pan (right) 






1 


\ panther (right) 






1 


background 






4 


panther 


Panther. 




1 


background 






1 


panther 


Panther. 




1 


background 
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TABLE 7.4 

Video and Audio Timeline for ^he Mediation Film 



Timeline 
(seconds)- 


Video 


Audio 


17 


background 


You vd.ll see some words and 






nicturpfi And voii 1 1 Vipat t*Vi o 






words and a sentence. Repeat the 






word or sentence out loud every 






time you hear it. Try to 






7" PTn pjTiK p T" t*hp bic wo tH 

^ C^ll ^ilC h^X^ tI\J ^ \1 • 


A 


pan 6c pan (image) 


Pan. 


1 


pan (image) 




1 


pan 6c pan (image) 


Pan. • 


1 


• pan (image) 


• 


A 
H 


pantrver 6c 


Panther. 




panther (image) 




1 

L 


panther (image) 




1 


panther 6c 


Panther. 




pani-llcL \ llUog C / 




1 


panther (image) 




4 


pan (image ) moves 


Thp Dan Hit's t*hp nflnt^hpT 

il^^O Lite IJOil Li I C ^ . 




down screen until 






just above panther 


— 




(image) 




1 


pan (image) hits 


bong 




panther (image ) 




1 


pan (image) 






bounces just 






above panther 






(image) 




2 


pan (image) hits 


bong 




panther (image) 




1 


background 




4 


panther 6c 


Panther. 




panther (image) 


- # 


1 


/ panther (image) 






panther 6c 


Panther. 




panther (image) • 




1 


panther (image) 
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Five discrimination tasks were developed. All words were 
printed on white 8-1/2 x 11 inch 70-pound vellum bond paper in black 
upper case 48-point Futura Demi type. The pictures were also 
presented on the same size paper. 

Cue word discrimination. The words PAN, TAN, CAN, BIG were 
presented together on a single page. ^ 

Criterion word discrimination. The words PANTHER, PANTRY, 
PARTY, CLOSET -were presented together on a single page. 

Criterion word picture identification. Sketches of a panther, 
lion, cat, and dog were presented together on a single page.' 

Criterion word discrimination - Sentence 1. The word PANTHER 
was presented in the sentence, *'Give the panther a party." The 
subject was instructed to circle the word PANTHER. 

Criterion word discrimination - Sentence 2. The subject was 
presented the sentence, "Is the panther in a closet?" and asked to 
circle the word PANTHER. This sentence was considered to be a low 
similarity with respect to other words which might interfere with 
recognition of the criterion word. Copies of tHese discrimination 
tasks are prese^ited' in Appendix F,- Volume II. 

To avoid position effects, four different word and picture 
orders were used in the cue word, criterion word, and picture - 
discrimination tasks. Answer booklets for the Repetition subjects 
contained ^ the criterion word discrimination materials and the. two 
sentence discrimination tksks. The answer booklets for the Word 
Formation subjects contained all discrimination tasks except the 
picture identification task. All five discrimination tasks were 
administered to the Mediation subjects. 

Learning and test trials were alternated for a maximum of five 
learning and five test- trials or until correct responses were made 
on all discrimination tasks for two consecutive trials. Retention 
was assessed 48 hours after original learning on those discrimination 
ta^ks used during learning.' » 

Results and Conclusions 



The analyses involved simply 1x3 ANOVAs in which the inde- - 
pendent variable was the type of film treatment: Repetition, Word 
Formation, or Mediation. The dependent variables were the trials 
on which two consecutive correct responses were made on the criterion 
and the two sentence discrimination tasks. The cue word and picture 
discrimination tasks were not analyzed because, of course, they were 
not appropriate to all three film conditions. 
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To determine whether/ any differences existed between the sub- 
jects from the twoxlnsti'£utions , ANOVAs were performed on each of 
the dependent v^i^bles. The location main effect did not approach 
significance^ the .0^ level for any of the analyses, thus,^the data 
were combined. In order to check on the effects of randomization 
across the three film conditions on the IQ and CA variables, two 
1x3 ANOVAs were performed. No significant differences were obtained 
for the IQ variable among the three conditions, but there waa a sigt>if 
icant difference on the CA variable (£ = 3.73, df = 2/51, £= .03). 
However, none of the correlations between CA and performance on the 
discrimination l;asks approached significance at the .05 level. 

, The means and standard deviations of the number of trials 
required to reach criterion on each of the discrimination tasks are 
presented in Table 7.5. Three 1x3 ANOVAs were performed on the 
criterion word, criterion word sentence 1, and criterion word sen- 
tence 2 discrimination tasks. The result^ of the criterion word 
discrimination task revealed an £ = 7.18, df = 2/51, £< .002* 
Inspectk)n of Table 7.5 indicates little difference between the Word 
Formation and Mediation concjitions. However, the Repetition condition 
required more trials to correctly identify the criterion word than the 
other two conditions. 



The criterion word sentence 1 discrimination task required the 
subject, to correctly identify the word PANTHER in the sentence, "Give 
the panther a party." The 1x3 ANOVA yielded an F_ = 6.64, df = 2/51, 
£< .003. Inspection of Table 7.5 reveals that again the Repetition 
coadition was associated with poorer performance than either the Word 
Formation or Mediation film conditions. However, there was no differ- 
ence between the latter two Conditions. 

Criterion word' sentence 2 discrimination task contained no words 
begirining with the same initial letter as th,e criterion word. In 
this task the subject had to identify the criterion word in the sen-^ 
tence, "Is the panther in a closet?" <rhe 1x3 ANOVA yielded an 
£ = 7.02, df = 2/51, £ < .002. The Repetition condition was again 
inferior to either of the other two conditions. Again, there was no 
difference between the Word Formation and the Mediation conditions. 



Results of the retention data showed no differences among any of 
the three conditions. In fact, all subjects responded correctly to 
the criterion word on the criterion, word test as well as the two 
sentence discrimination tasks. Considering the results of the learn- 
ing task, the retention data are not entirely unexpected. A total of 
five learning and test trials were given during acquisition. The 
maximum number of trials required to reach two consecutive errorless 
trials was 2.89 for the Repetition group on the criterion word task. ^ 
Thus, all subjects were able to reach, the same level of learning 
within the five trial sessions. Research in the paired associate 
area indicates that there is no difference in retention when treat- 
ment conditions are brought to the same degree of original learning. 
Likewise, there is no difference in retention among subjects who 
learn at different rates provided the degree of original learning is 
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TABLE 7.5 

Mean Number of Trials Required to Reach Two 
^ Consecutive Errorless Trials on Each of 
the Discrimination Tasks 



Discrimination Task 


Film Conditions 




Repetition 


Word Formation 


Mediation 


Cue Word 




Mean = 2.39 
S.D. = .70 


Mean - 2.27 
S.D. = .57 


Criterion Word 
F=7.18,df=2/51,£<.002 


Mean =2.89 
S.D. = 1.02 


Mean = 2.17 
S.D. = .38 


Mean =2.11 
S.D. = .47 


Criterion Word Pictured 






Mean =2.11 
S.D. = .47 


Criterion Word Sentence 1 
(High Similar Sentence) 
F=6.64,df=2/51,£<.003 


Hean =2.83 
S.D. =t 1.10 


Mean = 2.11 
S.D. = .32 


Mean ='2.11 
s1dJ'=- .32 


Criterion Word Sentence 2 
.(Low Siirfiillar Sentence) 
F=7.02,df=2/51,£<.002 


Mean = 2.61 
S.D. = .98 


Mean =2.00 
S.D. = 0.00 


Mean. = '2.00 
S.D. = 0.00 



r 
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the same. ^ This aspect of the results tends to support the assumption 
concerning the underlying similarity between paired associate and 
word recognition learning. 

. Since IQ and GA werfe used as matching variables, these data were 
intercorrelated with number of years institutionalized (Yl) and the 
number of learning trials (LT) required to reach criterion on the 
criterion learning task. The product-moment correlations among these 
variables are presented in Table 7.6. 

TABLE 7.6 - 
Intercorrelation Matrix Among IQ, GA, YI, and LT 



i 


IQ 


CA* 


LT* 


YI* 


IQ 




.20 

N=5l 


-.19 

N=51 


- = 18 
N=51 


CA 






-.09 

• N=54 


.16 

N=54 


LT 








.20 

N=54 



*GA = Chronological Age LT = Learning Trials 



YI = Years Institutionalized 



None of these correlations were significant at the .05 level. 
There was no correlation between rate of learning and IQ or GA, nor 
was there a significant correlation between rate of learning and 
years institutionalized. 

Only one of the two hypotheses was supported. It was predicted 
that the Word Formation condition would be more facilitative than the 
Repetition condition. This hypothesis was supported. However, it 
was also predicted that the Mediation condition would be more facili- 
tative than the Word Formation condition* This hypothesis received 
absolutely no support on any of the three discrimination tasks. 
These results were certainly not expected. Figures 7. ID and 7. IE 
illustrate the assumed beneficial effect of a Mediation condition. 
The verbal and animated pictorial mediators were expected to facili- 
tate the acquisition of the word recognition association. Results 
from the Word Formation condition suggest that it is sufficient to 
focus attention upon the cue word in the cri.terion word. Nothing was 
done in the Word Formation condition to provide a mediational link 
between the printed S-term and the oral R-term. However, pointing 
out the cue word was more facilitative than merely rote repetition of 
the criterion word. ^ 

The two sentence discrimination tasks were used in order to 
determine whether cue word training was also producing some negative 



118 



transfer. Pointing out the cue* word in the criterion word might 
also cause the subject to respond incorrectly to other words which 
contained some of the same letters as those found in the cue word. 
Thus, the sentence 1 transfer task was "Give the panther a party," 
and the sentence 2 task was "Is the panther in a closet." 
Inspection of Table 7.5 reveals little difference in performance 
between these two sentence conditions. Because of these results, 
it is concluded that no negative transfer wa§ produced by the cue 
word training. 

In general, the results of this investigation are encouraging. 
While the forced repetition condition did produce learning among 
the institutionalized sample, greater facilitative effects were 
observed in the Word Formation and Mediation /onditions. These 
results suggest that it is possible to induqS a learning process in 
retarded learners by the use of elaborate fclm-cueing techniques. 
It is assumed that such learners do not sp/ntaneously use elaborate 
coding devices for memory storage and retrieval and, thus, external 
stimulus conditions designed to Induce f Jfci^^itative processes can be 
profitably used in the education of modjfirately to severely retarded 
children and adults. 
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CHAPTER VIII 
INTRODUCTION AND REVIEW OF LITERATURE 
TELEGRAPHIC PROSE PHASE 



/ 

Statement of the Problem 
V 

There has been no previous time in history when it has been more 
imperative that educational technology and the psychology of learning 
combine their technical knowledge in order to improve learning in 
applied settings. A basic challenge confronting these two technical 
areas is conducting definitive research on the strategies individul^ls 
employ in processing informtftion and on new means and techniques for 
increasing the efficiency of such information processing. 

The rationale for the need to investigate the possibilities of 
incr^sing the rate of information input and of increasing compre- 
hension efficiency is twofold. First, scientific information indicates 
that more efficient learning methods are feasible. Second, with the 
knowledge explosion and the need to assimilate larger amounts of 
inf ormat ion *^n .both formal educational and personal endeavors, more 
efficient learning 'formats are a necessity. 

This project is part of a programmatic research effort. Its 
objective is the development of text reduction techniques designed to 
facilitate comprehension and recall of written materials among vis- 
ually handicapped braille readers and -severely hard-of -hearing 
subjects. The goal is the development of a telegraphic style which 
will permit efficient information transmission. The term "telegraphic" 
is used to refer, to ^n abbreviated .style similar to that found in 
^telegr^ams. Economic reasons often necessitate conveying messages in 
an abbreviated form. rulei governing the construction of sen- 

tences ^nd paragraphs are frequently violated vithout seriously 
affecting the comprehension of the message. Thus, this research is 
based upon two major assumptions. First, it is assumed that written 
and spoken language contains many words and word sequences which are 
unnecessary for the comprehension of a mess^e. Persons engaged in 
reading and listening activities have knowledge of certain natural 
language statistic^ which permit them to predict, with varying 
degrees of accuracy, material which has not been presented but which 
is obvious from the message context. Second, it is assumed that so- 
called "correct" writing styles have evolved quite independently of 
the psychological factors involved in encoding processes related to 
the reading of connected discourse. The concept of a well-formed 
sentence or paragraph may not be a necessary condition for the ^. 
comprehension and recall of text information. 

^e basic direction of this program of research has been the j 
development of methods Vor optimal presentation of < traditional 
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educational text. Major consideration has been given to those methods 
of text reduction which minimize reading time and maximize comprehen- 
sion and recall of factual and inferential inf onnatior^^ 

Review of the Literature 

The presence of redundancy in English prose is an underlying 
assumption in the development of telegraphic prose. Several tech- 
niques have been developed from statistical theory to estim4te the 
amount of redundancy in natural English prose. Some confidence in 
thfese methods is warranted in that the various estimates derived 
from them are quite similar. 

Most of the research involving the redundancy of printed English 
evolved from information theory, iledundancy measures have been ^ 
obtaiired in relation to letters and words. In many ways, analysis at 
the word level as opposed to the letter level appears to be the most 
useful. Words come closest to the usual conception of -the natural 
units of speech and communicatio^w. But^ there are difficulties because 
the number of words. is large and it is not easy to get homogeneous 
samples of sufficient size. Therefore, the fijst attempts to estimate 
redundancy were made at the level of letters rather than words. It 
has been shown that subjects are aware of redundancy in printed English. 
Garner (l%2) has written a thorough discussion concerning the redun- 
dancy of written English in which he presents a review of the literature 
concerned with specific problens related to the measurement of redun- 
dancy. 

Methods of assessing woVS^edundancy have been designed by the 
use of the cloze procedure. Words are systematically eliminated from 
a passage and a uniformally spaced blank is provided in the place of 
the missing words. Taylor (l954) found that the cloze procedure 
provides a good measure of the degree of redundancy. He reported a 
correlation of -.87 between cloze scores, based upon the number 6f 
words correctly replaced, and a measure ofc the "information^' in a 
prose passage. Thus, when the ability to correctly replace the 
missing wor^s is high, the amount of information in the passage is 
low. 



Other researchers in the area o^f'word predictability have not 
been, as successful as Taylor (l954). Morrison and Black (1957) 
omitted six words from each of 130 sentences. Subjects asked to 
replace the exact word missing in each blank were only accurate at 
about 50%, although 75% were able to convey the original idea. Aborn, 
Rubenstein, and Sterling (1959) report that replacement was accurate 
Ort only 407. when one word was omitted from^ntences of Varying lengths. 

It has been pointed out' by McLeod and Anderson (1970) that calcula- 
tion of redundancy among words has not been possible to the same extent 
as among letters and phonemes performed by Shannon (l951). It has been 
further argued by Herdan (1966) that among the vast number of vocabu- 
lary items*, it is not possible to measure redundancy ae has been done 
for the relatively small number of letters and phonemes. 
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Despite the low performance of those responding to a cloze item 
by replacing the -exact missing word, Ab^rn and Rubenstein (1958) 
found that subjects were able to successfully list eight words in 
decreasing likelihood of occurrence which could be used to replace a 
missing word. 

r. 

The cloze procedure has also been used to measure characteristics 
of redundant elements, which has provided a different aspect to the 
definition of redundancy, Sy a technique similar to that used by * 
Aborn-and Rubenstein (l958), the size of the distribution from which 
a subject selects an appropriate response can be measured, Shepard 
(1963) asked subjects to guess all the words which would make sense 
in the place^f a deleted word during a 5-minute time period* Since 
the cloze procedure requires a search through a distribution of 
appropriate words, it is possible to obtain a measure of information 
based on the rate of responding* 

Fries (1952) has written that the English language can be des- 
cribed Uy two dimensions of meaning: lexical meaning and structural 
"leaning. ^ Structural meaning can be identified by the function words 
(articles, prepositions, auxiliary verbs, conjunctions, and pronouns) 
each containing relatively low information, whereas lexical meaning 
IS identified by nouns, verbs, adjectives, and adverbs. From the 
research available on the distribution of structural and lexical 
words, it is the structural words which form short restricted cate- 
gories, while the lexical words form long, sometime^ inexhaustible 
categories (Weaver, 1965). It should also be noted that although 
the structural words are short and restricted in their distributions, 
they form the class of very high frequently occurring words in the 
language (Herdan, 1966 ). 

^* - Another aspect of the more redundant structural elements coTi- 
cerns thei^effect on the storage capacity of the brain. The 
capacity of the immediate memory is hampered by length. It is 
conceivable, therefore, that incoming information must be regrouped 
or chunked in order to be stored. Ihis coding operation or regroup- 
ing must require reducing the redundant or inessential Information. 
It might further be theorired that the redundant words in the language 
are eliminated in the storage process (Weaver, 1965"^* Storage of 
high, frequently occurring words such as the structural words would 
simply overload the s'torage capacity* Evidence found by Weaver 
indicates thdt the structural elements are primarily used for encod- 
ing. He further states that the matrix of structural words within 
each language producer is not transmitted from one person to another* 
The function words, which subjects recalled in a ^tory and scientific 
passage, m^re closely conformed to the subjects' own spontaneous 
distribution of function words than to those functors presented in 
the original passages. The opposite effect was found for the lexical 
elements . 

Redundancy as a feature of language is demonstrated in the pre- 
ceding research. The implication that the deletion of some redundant 
elements from printed English is possible without appreciably affecting 
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comprehension finds some support in the9e studies. However, none 
of the studies dealt directly with the problem of the effects of 
the deletion of redundant elements on comprehension, and it is 
this problem that is central to the telegraphic concept* Although 
the S^tudies cit^d focused on subjects' ability to replace missing 
elements in a passage and left the que'stion of tbe effects of 
deletion on comprehension and reading rate unanswered, they do 
provide a background against which the feasibility of telegraphic 
prose can be investigated. 

The -first attempt to reduce the redundancy in narrative 
passages and to study the effects of reduction on comprehension 
and reading time was by Martin and Alonso (1967). In their- two- • 
year U.S.O.E. sponsored project, they examined the ability of 
brailie readers to comprehend prose material presented in a tele- 
graphic style. A traditional prose passage written for this 
experiment was constructed according to the Dawes (1964) models 
which, provided a basis for defining the essential information in 
the passage. The story was written so that^ the central ideas in 
the passage were set relations which could be used to analyze the 
essential information gained by reading the passage. The unes- 
sential information was comprised of the descriptive material 
unrelated to the set relations information. Medium and high 
telegraphic passages were generated by deleting the unessential 
information from the original passage at 42 and 72%, respectively. 
Thus, the set relations remained the same in all three passages. 

The traditional and medium telegraphic versions were alike in 
grammar, punctuation, and indentation. The high telegraphic version 
varied considerably from the usual conventions related to sentence 
structure. The sentences were shorter than in either of the other 
two versions. Word-per-sentence reduction was accomplished in part 
by the* substitution of colons and semicolons for unnecessary words. 

The subjects participating in the study were 210 sixth, 
seventh, eighth, and ninth gVade students who had completed four 
or more years of braille instruction. All subjects were assigned to 
one of ^the three treatment passages and were tested on one of three 
recall conditions: set relations, multiple choice, and reconstruc- 
tion. The reading time for completion* of each passage, as well as 
i^eading rate, were analyzed with * the variables of recall. 

The results indicated that the amount of reading time necessary 
to read the .telegraphic versions was significantly less than for the 
traditional passage. However, reading rate decreased for subjects 
reading the telegraphic versions in comparison to^subjects reading 
the 1*^*aditional version. Learning and retention of the important 
information was comparable among the shortened versions and the 
traditional passage, ' • 

The results of the Martin and Alonso (1967) study supports the 
feasibility^ telegraphic materials as a means of providing impor- 
tant information in a shorter time period. It was further concluded 
that the ease with which telegraphic learning materials can be 
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applied to existing materials is dependent upon the' development of 
an obj«,ctive means of reducing redundancy from traditional materials. 

Martin and Hope (1972) continued the work by Martin and AlonscjT^^ 
in a^i effort- to examine two hypotheses concerning the reduction of 
reading rate* when high levels of reduction were performed. It was 
hypothesized that the subjects were either reading at rates that 
insured a comfortable rate of information input or that the unique 
style of the high telegraphic format caused a reduction -in reading ^ 
ratie. The former hypothesis was tested by presenting college 
subjects with an aural presentation of highly telegraphic prose. 
The latter hypqtli»esi9 was tested by presenting 0, 2, and 4 practice 
sessions on highly telegraphic prose. The results suggest that sub- 
jects decreased the^ir reading rate in order to ensure comfortable 
rates of infi^ormation inpuf. The practice sessions had no effect on * 
improving reading rate. 

In an effort to improve the identification and reduction 
procedures of "redundant elements in telegraphic prose, further 
research was completed by Martin and Chitwood (1972), Martin and 
Pantalion (1972), Martin (1974), and Bassin (1974). 

IJartin and Chitwood were concerned with the development of a 
grammatical reduction procedure based upon the objective omission 
of various parts of speech. A traditional fiction story was reduced 
• of fl've grammatical c.ategories (nouns and pronouns, verbs, adjectives 
and adverbs, articles and conjunctions, and prepositions) by deleting 
10, 20, 40, 60, and 807. of the words. Thus, with inclusion of the 
traditional passage, 26 treatment passages were administered along 
with tests of comprehension to undergraduate students. The reading 
performance of the college students indicated that in general, 
comprehension decreased as percent reduction increased. A signif- 
icant interaction between Percent Deletion and Grammatical Category 
main effects on comprehension further demonstrated that reduction 
up to 407o of, the nouns and pronouns had no effect as compared with 
the traditional passage, whereas as many as 807. of the prepositions 
could be deleted with no effect on comprehension. No differences 
>fere found on comprehension between the traditional passage and 
passages reduced by the remaining categories up to the 607. level of 
reduction. The results cf the Martin and Chitwood study suggested 
that an objective and efficient reduction method may be possible 
based upon reduction of grammatical categories if the least informa- 
tive categories such as prepositions are omitted. ^ 

Martin (l974) studied the effects of reading performance of 
deleting three categories of words based upon word frequency. 
Analysis of the frequency of each word within the passages used in 
the study was performed by computer resulting in three categories. ^ 
of high, medium, and low frequently occurring words. The number of 
words in each category were omitted from each traditional passage 
at 10, 30, and 507./ When jested on 412 undergraduates, the treat- 
ment conditions indicated that passages reduced of high frequency 
words were generally superior on measures of ^comprehension to those 
in which medium or low frequency words were deleted. However, the 

I'll 
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reduced paasages did not resalt in less reading time than the tradi- 
tional, and reading rate tended to decrease significantly when 507. 
of the high frequency words were deleted. 

Martin and Pantalion (l972) developed a reduction procedure 
designed to delete words which were subjectively ranked according 
to their iroportdqcfe for the meaning of the sentences in a prose 
selection. The -words of each sentence were numbered allowing the 
subjects to rank the words on a grid sheet. Those words which were 
least im{!ortant for comprehension were ranked first, and those which 
were most important were ranked last. The index of agreement among 
subjects on the rank ordering of each sentence was significant. The 
sentences were reduced of the least significant words resulting in 
five telegraphic passages reduced at 10, 20, 30, 40, and 507. of the 
total number of words in the passage. 

' Martin and Pantalion support the development of subjective te^^ 
graphic prose with reduction as great as 407o^ Although reading ra^e 
tends to decrease at levels of 407. and higher, the total time 
required to read the reduced passages was significantly les's than the 
traditional without a significant loss in comprehension. 

A comparative study of grammatical, frequency, and subjective 
reduction methods wa's conducted by Bassin (l974) on normal subjects. 
The reduction methods were employed at fO, 30, an4 507^ levels of 
reduction. On the measures of reading performance, a significant 
difference was found among the reduction methods on the variables 
of multiple choice comprehension- and efficiency in two of the three 
types of literature used in the study. The subjective method was 
superior to the grammatical and frequency methods, and although no 
interaction was found, the subjective method had the least effect 
\ upon comprehension at the 507. level. 

Objectives of the Project 

The general objectives of this research were concerned with 
determining the possibility of developing objective reduction pro- 
^ cedures whereby existing, written materials could be condensed into 

a telegraphic type format and to'assess the effects which these 
reduction* procedures have Upon the comprehension of such telegraphic 
materials among handicapped subjects'. Involved in* theae obj^ectives 
was the development of general reduction schemes designed to apply ' 
the reduction procedures to traditional materials. The goal was to 
develop reduction procedures which could be. applied to a wide variety 
of materials. 
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The specific olxjectives were: 

To apply '20 and 807. reduction levels on various grammatical' 
categories: nouns and pronouns, verbs, adjectives and adverbs, 
and articles and conjunctions. Textbook- type information was 
reduced by grammatical category and administered to hard-of- 
hearing populations to determine the effects which the^ reduc- 
tion techniques have upon the comprehension of textbook- type 
information. . < ' 
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To develop probability distributions for individual words within 
a passage in order to develop a reduction program based upon word 
frequency. The goal here is to develop frequency categories so 
that different reduction percentages may be applied to these 
categories. This material was administered to hard-of-hearing 
populations in order to determine the effects which these reduc- 
tion programs have upon the comprehension of educational materials 

To determine the relative effects of the grammatical and word 
frequency reduction programs, and a subjective program upon the 
comprehension of educational materials presented in braille' to 
visually handicapped subjects and presented visually to hard-of- 
hearing subjects. 7 ^» ^ 
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'CHAPTER IX 

EXPERIMENT VII — EFFECT OF A SUBJECTIVE DELETION 
SCHEME UPON READING PERFORMANCE OF BRAILLE AND 
REGULAR PRINT READERS 



Introduction 

' . r ■ 

The present study was an attempt to increase the reading 
efficiency of blind and sighted individuals by acknowledging 
the redundancy that exists in ^he English language and using 
it to develop telegraphic prose. The education of visually 
impaired j:hildren has been hampered by slow methods of material 
presentation. Since use of the tactile and auditory senses is 
not as efficient as normal sight, visually impaired children 
require a longer period of time to acquire information equal 
in amount to that of their seeing contemporaries. Visually 
impaired individuals read in braille, large type or through 
auditory means at slower rates than normally sighted individ- 
uals read print. While the sighted student can read about 
250 words per minute (wpm), the braille reader averages about 
90 words per minute. 

The most important aspect of telegraphic materials is ^ 
the elimination of nonessential information. Therefore, if 
a blind child were to maintain the same reading rate with 
telegraphic materials as with traditional materials, the rate 
of information input would be increased; The fact that rate 
of information input can be increased without appreciable 
loss in comprehension has been demonstrated in the compressed 
speech studies. 

One of the earliest studies investigating the relation- 
ship between amount of time compression and comprehension of 
connected speech was conducted by -Fairbanks , Guttman and Myron 
(1957). These investigators presented two different technical 
messages at five different time compression levels (0, 30, 50, 
60, and 70'/l) to Air Force trainees. The 0, 30, 50, 60, and 
707. compression levels correspond to 141, 201, 282, 353, and 470 
wpm rates, respectively. The results indicated that message 
efficiency, as measured by the amount of factual comprehension 
(multiple choice items) per stimulus time, increased up to a 
message rate of 282 wpm. That is, when compared to the compre- 
hension of the 141 wpm passage (07. compression), the 282 wpm 
comprehension was 907. effective. The 353 and 370 wpm rates 
indicate that there is little loss in comprehension up to and 
including the 282 wpm rate. Hawever, there is a rather marked 
decrease in comprehension at the faster rates. 



This experiment was based in part upon a M.S. thesis by 
Carol Sheffield submitted to the Graduate College of Texas A6tM . 
University. 

14.1 . 
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Similar results have been obtained by Foulke , Amster, 
Nolan and Rixler (1962), These investigators presented 
literary and scientific pasgaggs to sixth, seventh, and 
t^lghth grade braille readers in braille and recorded form. 
The material was recorded at 175, 225, 275, 325, and 375 wpm* 
Comprehension of these materials was asses.sed by multiple 
choice items. Comparison of mean comprehension scores for 
each listening group with comprehension scores for braille 
reatjers indicated no significant loss in comprehension of the 
literary material up through 225 wpm.» For the scientific 
material, there was no significant loss up through 275 wpm. 
However, when the faster rates were compared to the braille 
condition, there was a significant loss in comprehension. It 
appears that comprehension is impaired when the rates approach 
or exceed 300 wpm. 

Another study by Foulke (1966) also indicates that compre- 
hension is seriously affected at faster rates. The word rates 
studied in this experiment were 253, 300, and 350 wpm. In 
addition, two different methods of compressing speech were 
examined. While there wa's no difference in comprehension 
as a function of the two speech compression methods, there 
was a significant difference among the word rates. No post- 
mortem analyses were performed to determine which rates were 
different, but the mean comprehension scores for the 350 wpm 
groups were approximately one-half as large as the 253 wpm 
groups (12.80 and 10.36 for the 350 wpm groups compared to 
23.65 and 21.19 for the 253 wpm groups). 

The time compression studies demonstrate the fact that 
the auditory communication rate can be increased up to approx- 
imately 275 wpm without an appreciable loss in comprehension. 
These studies clearly indicate that subjects are able to 
process information via the auditory modality at rates faster 
than the ones encountered under normal conditions. These 
data, plus the redundancy data, suggest that more efficient 
methods of material presentation may be possible via the 
tactile modality. However, relatively little attention has 
been given to this problem as it relates to the preparation 
of braille materials. 

The telegraphic reduction meraod used in this study was 
based upon subjects' rankinga^f wcyrds within each sentence of 
a prose passage on the basis or^^eech word's functional communi- 
cation value. This method was termed SHORT (Subjective Hier- 
archy of Relevant T^rms ) and provided a basis for the generation 
of different degr-ees of telegraphic sentences. In this procedure, 
those wards which were judged to be least relevant in communica- 
ting the essential message x>f the sentence were eliminated, 
the number of words deleted being dependent upon the reduction 
level desired. On the basis of the subjects' judgments, tele- 
graphic passages were developed. The reduced pfte-aag-ea were 
then read by both sighted and blind students to determine the 
feasibility of presenting prose material in telegraphic form. 
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Method 



Sub lects 

The sighted subjects for this study were students from 
grades seven through twelve attending the Duncanville, Texas, 
public schools. A total of 144 sighted subjects were used in 
Pliase I of the study. Six subjects from each of three grade 
levels (7-8, 9-10, 11-12) were randomly assigned to one of the 
eight sentence sets so that a total of 18 subjects rank ordered 
fhe words within each sentence. A total of 174 sighted subjects 
were used in Phase II. 

The blind subjects were seventh through twelfth grade 
students at the Texas School for the Blind, Austin, Texas. 
Twenty-four subjects were used in Phase I of the study. One 
to four subjects were randomly assigned to one of the eight 
sentence sets. Twenty-seven blind subjects were used in Phase 
II. 

Materials 

Phase I . Two forms were used by the sighted subjects in. 
Phase I of the study in addition to the traditional (Trad) 
prose passage which they were instructed to read before begin- 
ning the rank ordering task. The "sentence form" consisted 
of the traditional passage printed lenthwise on paper measuring 
8-1/2 X 14 inches. Each sentence was assigned a number corres- 
ponding to its sequential position within the passage. The 
first sentence was assigned the number one, the last sentence 
the number 54. In addition, each word within each sentence 
was numbered sequentially. The second form, the "recording 
foim," was used by -subjects to enter the rank order of each 
word. The form consisted of numbered rows of blocks. Each 
row 6f blocks was numbered to correspond to the sentences on 
the sentence form. Each block within the rows was numbered 
so that there was a block for every word within a sentence. 

Blind subjects were given a traditional version of the 
passage printed in Grade 2 braille to read before beginning 
the rank ordering task and to use as a reference during the 
task. The "sentence form" for the blind subjects was brailled 
on standard 8-1/2 x 11 inch sheets. The sentences and words 
within each sentence were numbered on the sentence form as 
they were for the sighted subjects. In place of a recording 
form, the blind subjects were each given three blank sheets 
of paper and a braillewriter . 

Phase II . The traditional or reference passage in Phase 
II was the medium telegraphic version of the story used by 
Martin and Alonso (1967) and Martin and Herndon (1971). The 
content of the 9tory w^s written so that the essential infonna- 
tion could be analyzed in terms of the Dawes (1964) model* 
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Tlu* central ideas of the passage were defined as either nested 
or disjunctive set relationships.* The passage consisted of 13 , 
paragraphs, 54 sentences, and 947 words. The sentences averaged 
18 words in length. The passage was a story about two warring 
Alrican nations, Mambo and Yam. The development of the three 
reduced passages was based upon the data collected .from the 
sighted subjects in Phase I of the study. The 107. reduced 
passage contained 848 words, the 307. reduced passage contained 
657 words, and the 507. reduced passage contained 455 words. 

The comprehension for subjects reading one of the four 
treatment conditions was assessed on the basis of two tests, 
a 20-item set relations test and a 4Q«-item multiple choice test 
developed by Martin and Alonso (1967). 

Time recording forms, an^lectronic timer, and IBM answer 
sheets were also used in Phase II of the study. The time 
recording forms were used to record the time spent in reading 
the passage. The recorded time was used to compute reading 
rate and required reading ✓feojne. A digital elapsed time dis- 
play was used as the timing Sevice. The timer was set to change 
at ten second intervals. The sighted subjects read the clock 
and recorded their times, while the experimenter recorded the 
times for the blind subjects. IBM answer sheets were used by 
sighted subjects to record test answers. 



• Phase I . The materials used in the three subj ect-generdted 
treatment conditions were based on a subjectively determined ^ 
mean rank order for each word within each sentence. Sighted 
subjects in Phase I rank ordered each word within a sentence 
with respect to its importance in communicating the intended 
meaning of the sentence. Sighted subjects were divided into 
three groups on the basis of grade level: Group 1, seventh 
and eighth grades ; *Group 2, ninth and tenth grades; Group 3, 
eleventh and twelfth grades.. The passages generated by the 
three groups were used to make developmental comparisons. The 
combined data from all three groups of sighted subjects were 
used to generate the three telegraphic versions of the passage 
used in Phase II. Blind subjects also participated in Phase I. 
However, the data obtained from the blind subjects were for 
comparison purposes only. Their data were ncit used to generate 
the reduced passages for the three subject-generated treatment 
conditions. In Phase I, a rank order of one' denoted the least 
significant word, and the largest rank order denoted the most 
significant word in each sentence. A mean rank order for each 
word was computed from the data obtained from the blind subjects, 
the three groups of sighted subjects, and the combined sighted 
sample. 

To rank the words, the sighted subjects used both the 
sentence form and the recording form. The subject first read 
a sentence as presented on the sentence form. He then determined 
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ihv least significant word in the sentence and entered on the 
recording form the number assigned the word on the sentence 
form. This procedure was repeated until all words within the 
sentence were ranked. 

Blind subjects necejBsarily used a slightly different 
procedure for rank ordering words within sentence^. They were 
instructed to read the sentence on the sentence fotm, write 
its number on the paper with their braillewriters , and then 
determine the least significant word in the sentence. They 
were next instructed to write the number of the least signif- 
icant word after the sentence number on their paper^and then 
return to the sentence form and cross out the word so that they 
would know they had deleted that word from the sent,ence. The 
subjects were told to continue this procedure until the number 
of each word withirt the sentence had been typed on their paper 
and was thus ranked^ 

Subjects in each ^grade were randomly assigned to rank 
one of eight sets of sentences. Six of the sets consisted of 
seven sentences, and two sets consisted of six sentences. The 
subjects were given written and oral irts tructions prior to 
their participation. 

An IBM 360/65 computer was used to analyze the ranking data 
and to delete the words from the sentences. The computer printed 
each sentence at the three levels of reduction.,^4 computed the 
Kendall Coefficient of Concordance (W) for each sfef^ence. The 
reduced sentences were then placed in paragraph form and punc- 
tuation was added by the experimenter. 

Phase II . A test package consisting of a randomly assigned 
version of the passage, a time recording form, the test, and an 
answer sheet for the sighted subj^ects or blank paper for the 
blind subjects was assembled for each subject. The subjects 
participating in Phase II proceeded as follows: (1) each subject 
read the passage at a comfortable rate, but was instructed not 
to reread any porti-on of the passage; (2) the subject's time was 
recorded upon completing the reading task; and (3) the subject 
answered the comprehension tests. 

Design and? Arttlysis 

Phase I . The ^ata from Phase I of this study were analyzed 
to determine: (l) the degree of agreement among subjects within 
the three grade levels for the sighted subjects, within the 
total sighted group, and within the blind group; (2? the correla- 
tion of blind and sighted subjects on the rank order assigned 
words within each sentence; and (3) differences in the tele- 
graphic passageS'vg-enerated by the three grade levels and diffei- 
ences in the passages generated by the total sighted sample as 
compared to the blind sample. The index of agreement within the 
three groups of sighted subjects, the combined group of sighted 
subjects, antl the combined group of blind subjects was assessed 
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by computing a Kendall Coefficient of Concordance (W) (Ostle^ 
196*^) for each sentence within the passage. A Chi-square 
value was then calculated from the Kendall coefficients so 
that the significance of W could be tested (Ostle, 1963). 
The Kendall Correlation Coefficient was used to. compare the 
blind and sighted subjects' mean rank orderings of the words 
within each sentence. The Kendall Correlation Coefficient 
for each sentence was used to calculate a Z^-value (Kendall, 
1962) in order to test the hypothesis that the rank orderings 
of the sighted subjects was positively correlated with the 
rank orderings of blintf' subjects. For sentences with less 
than ten words, the Z^-value was replaced by an S^-value (Kendall, 
1962) to test for significance. The reduced passages that 
resulted from the rank ordering task were used to perform the 
remaining analyses* Initially, all of the words in the tradi- 
tional (Trad) passage were classified on the basis of eight 
grammatical categories: (l) nouns; (2) verbs; (3) articles; 
(4) pronouns; (Sj^ adjectives; (6) adverbs; (7) conjunctions; 
and (8) prepositions. The words deleted from the 10, 30, 
and 507. reduced versions of the passage were then identified. 
Chi-square analyses (Conover, 1971) were performed to deter- 
mine whether any significant differences existed among the 
grammatical categories deleted from the three reduced passages 
(1) among the three groups of sighted subjects and (2) between 
the blind and sighted subjects. The Chi-square analog 
'^Strheffe's theorem (Conover, 1971) was used, to determine *the 
exact location of the differences. / 
"* \ ' ' 

Phase II . The major^analyses in Phasfe IE of this study 
involved two sets of data4 (l) data obtained from sighted 
subjects and (2) data obtained from blind subjects* In ad- 
dition to the separate analyses performed on /the two sets 
of data, a third set of analyses compared the performance 
of blind and si,ghted subjects. 1 

The three telegraphic versions of the passage ^nd .Trad 
_wei:e compared with respect to five dependent variables. ^- 
Two different types of recall tests, a set relations test 
and a multiple choice test, were analyzed in order to assess 
comprehension* A total test s'core, consisting of the com- 
bined nimiber'.of correct responses on the set relations and 
multiple choice items, was also used as a measure of compre- 
hension. In addition, reading rate (wpm) and reading time 
were analyzed Separately. 

A 3 X 4 ANOVA Vas used ^to compare the means of each of 
the dependent variabTes for the sighted subjects. One 
independent variable was .Grade Level while the other 
independent variable was Deletion Level. The data from 
the sighted subjects were analyzed by grade level so that 
developmental differences could be investigated. Sighted 
subjects were divided into the following three groups: Group 
1, seventh and eighth grades; Croup 2, ninth and tenth grades; 
and Group 3, eleventh and twelfth grades. Where appropriate. 
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the Scheffe test was used- to determine the precise nature of' 
the differences among treatment means. 

A 1 :t 4 ANOVA was used for the blind subjects in order to 
compare the means of each of the depen^dent variables in the 
^pur treatment conditions. The Scheffe test was used to make 
post hoc comparisons. 



A comparison of t\p^ performance of blind and sighted 
subjects on each of the dependent variables was made by the 
use of a 2 X 4 ANOVA.V Tl^e three groups of sighted subjects 
were combined in order to^make comparisons between the sighted 
and blind samples. The Scheffe test was again used to make 
post hoc comparisons. 




The results are organized on the basis of Phases I and II 
data and the two subject populations. _ 



Phase I 



Sigfrtg^ubje cts . Data from ,the sighted subjects in 
Phase I indicatifed significant agreement among subjects on the 
rank orders assigned to the words within each sentence. The 
Kend^Q~C6?ff^^^nt of Concordance ( W) , used to determine the 
degree\^greement among subjects relative to the rank ordej^Z 
ing of womQs^w4^hin each sentence, indicated agreement at,|lg|fV 



ERIC 



for 49 of the 54 sentences iTank / ' 



• 05 level of 

ordered by Group i^^^ sentences rank ordered by Gjotfp ( 2|^^|ind 
45 sentences rattKTo^S^dbyGr^^^P 3. The combined dkta for 
seventh through tweli^j^i^aST'sub j ec ts indicated significant 
(£<.05) agreement f or eacfr^TJJ&^^e 54^aentences • 



The grammatical category cdntparis&ivg^ among grade levels 
indicated that there was little difjf-erenceNln the parts of 
speech deleted by each grade level/; The Chi-^quare analyses 
comparing the deletions from eacn grammatical category at**^ 
the three reduction levels (lo/sO, and 507.) indicated a 
significant (£<.05) differences in the 307. reduced passage for 
Verbs. A Cjdl-square analog /o Scheffe' s theorem Iconover, 
1971) vms^ertormed on the ?{umber of verbs deleted in the 307. 
reduced /Passage. It was f^uitd that Group, 1 deleted signif- 
icantly more verbs than did broups 2 or 3. However, no other 
significant differences were found in the deletions among the 
graitimatical categories ^t any reduction level. 

Blind Subjects . The Chi-square analysis usee}" to test the 
significance of the individual subjects indicated that l^/ind 
subjects agreed (2<.05) on only eight of the 54 sentences. 
The size of the sample (from one to four subjects per sentence) 
was an important factor contributing to the lack of signif- 
icapce among blind ^subjects. 



Comparison of Blind and Sighted Subjects « The Z^-values 
calculated from the Ws indicated that there was significant 
agreement between the blind and sighted subjects on the rank 
ordering of words in 48 of the 54 sentences. The Chi-square 
analysis performed to compare the passages generated from the 
data of the blind and sighted subjects revealed no significant 
differences in deletions by gramnatical category in the 10 or 
307. reduced passages . The overall Chi-square analysi's per- 
formed on the grammatical categories deleted in the 50% 
reduced version did indicate a significant difference (2<.05). 
The individual Chi-square analyses performed on each grammatical 
category revealed that blind subjects deleted 277. of the nouns* 
while sighted subjects deleted only 137. of the nouns from the 
Trad passage at the 507, reduction level. No other significant 
differences were found. The number of words deleted in each 
grammatical category by the blind and sighted subjects is 
presented in Figures 9.1 and 9.2. 

\ 

Phase II 

Sighted Subjects . The means and standard deviations for 
each of the five dependent variables are fisted in Table 9.1 
by grade level. 

The 3x4 ANOVA performed on the combined number of 
correct responses on the two comprehension tests indicated 
significant differences across grade levels (£C2,132) = 5.80, 
2<.0l) and across deletion levels (f(3,132) = 8.74, £<.001). 
The Scheffe test revealed that Group 1 answered 12% fewer 
questions correctly than Group 3 and that subjects reading the 
50% reduced version answered 18% fewer questions correctly thasi 
subjects reading the Trad. 

I 

The 3x4 ANOVA performed on the multiple choice test 
yielded a significant difference with the Grade Level main 
effect- (F(2,132) = 5.11, 2<.01) as well as the Deletion Level 
main effect (f(3,132) « 8.74, 2<.00l). The Scl\effe test of 
multiple comparisons revealed that Group 1 answered 15% fewer 
questions correctly than Group 3. The Scheffe 'test also 
revealed that subjects reading the 50% reduced version correctly 
answered 24% fewer questions than the sub j ects* reading the 107. 
reduced version and 21% fewer questions than subjects reading 
the Trad. 

Another 3x4 ANOVA design for assessing comprehension 
was performed on the number of correct items on the set rela- 
tions test. Again, the Grade Level main effect was signi>ficant 
(F(2,132) = 3.63, 2<.05). Due to t^e cbnservative nature of 
the Scheffe test, the exact location of the differences could 
not be determined from the post-mortem analyses for either of 
the two main effects. However, it was possible to infer the 
location of the differences responsible for the significant 
differences in the ANOVA design by examining the ek&ct ^-values. 
The comparison of Group 1 with Group 3 resulted in the smallest 
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£-v<ilue (£<.08!S in the Grade Level main effect. Group 1 
vTi^Hwcred 97. fewer questions correctly than Group 2. Althotigh 
this difference was not significant, it was the largest dif- 
ference in the Grade Level/main effect. The smallest £-value 
obtained in the Scheffe analysis of the Deletion Level main 
effect for the' set relations test was -in the compari son^ of the 
Trad 'passage and the 507. reduced passage (£<.05l). Subjects 
assigned the 507. reduced passage answered 127. fewer set rela- 
tio'n questions correctly than subjects assigned Trad. 

A significant difference (F_(3,l32) = 36.33, £<.00l) was 
obtained for the Deletion Level main effect in the 3x4 
ANOVA performed on reading rates. The Scheffe analysis 
revealed that subjects reading the 507. reduced version read at 
a significantly flower rate than subjects reading the other 
three passages. Subjects reading the 307. reduced version, 
while reading significantly faster than subjects reading the 
507. reduced version, read significantly slower than subjects 
reading either the 107. reduced passage or Trad. Subjects 
reading the 507. reduced passage read at a 427. slower Tate 
while subjects i^eading the 307. reduced passage read at a \TL 

slower rate than subjects reading Trad. \, 

A 

The 3x4 A^QfVA design used to- examine total reading time 
indicated that, although no significant differences were found 
for the Grade tevel main effect, there were significant dif- 
ferences (F(3,132) = 6.58, £<.00l) for^e Deletion Level 
main effect. The Scheffe analysis indicated that subjects 
assigned Trad required 24% more time to read the passage than 
subjects reading the 50% reduced version and \Tk more time 
than subjects reading the 307. reduced version. ^ 

Blind Subjects . The means and standard deviations of the 
blind subjects for each of the dependent variables are listed 
in Table 9.2. The 1x4 ANOVA design used, to assess the 
combined multiple choice and set relations comprehension scores 
yielded (£(3,23) =^3.25, £<.05). The Scheffe test revealed 
that subjects reading the 50% reduced version answered 29% 
fewer questions correctly than sub j ects 'reading the 30% 
reduced version. No other significant differences were found. 

No significant differences were obtained in the 1x4 
ANOVA of the multiple choice test.^ There was a significant 
difference (£(3,23) = 3.03, £<.05) on the set relations test. 
However, the Scheffe test did not reveal where the differences 
were. The smallest £-value obtained in the Scheffe arvrtysis 
was in the comparison of the 507. reduced passage and th^30% 
reduced passage (£<.07). Subjects assigned the 507. reduced 
passage answered 27% fewer set relations items correctly than 
subjects assigned the 307. reduced passage. Although this 
difference was not significant in the Scheffe analysis, it 
was large enough to result in a significant overall £-value 
in the ANOVA design. 
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Th^ 1x4 ANOVA on reading rat;e8 indicated that there 
wore no significant differences across deletion levels for 
blind subjects. Reading times, however, were significantly 
different CF(3,23) = 5.87, 2<.0l). The Scheffe test revealed 
- that subjects assigned Trad required 827. more time to .read the 
passage than subjects assigned the 507. reduced passage, and 
subjects assigned the 107. reduced version required 1077. more 
time to read the passage than subjects assigned the 507. 
reduced passage. 

Comparison of Blind and Sighted Subjects . The 2x4 
ANOVA design was used to analyze the dependent variables in 
relation to the blind and sighted samples.' The means and 
standard deviations for each of the dependent variables are 
listed by subject sample in Table 9.2. Significant dif- 
ferences (£(3,163) ='6.65, £<.00l) were found on the combined 
comprehension measure for the Deletion Level main effect, ljut 
no difference was found between the sighted and blind samples. 
The Scheffe test indicated that subjects assigned the 507. 
reduced version differed significantly from subjects assigned 
the 30T1 reduced version, the^lOX reduced version, or- the Trad 
version of the passage. Subjects reading the 507. reduced 
version ^nswered 217. fewer questions correctly than subjects 
reading Trad, 20X fewer than subjects reading the 10^ reduced 
version, and 217. fewer than subjects reading the 30Z reduced 
version. 

The 2x4 ANOVA of the multiple choice test indicated no 
significant differences between the blind and sighted subject 
samples. The/6eletion Level main effect was significant 
(F(3,163) =/5.18, £<.0l). The Scheffe test revealed that 
the subjects reading the 50X reduced version answered signif- 
icantly fewer items correctly than subjects reading the 30, 
107. or Trad passage. Subjects reading the 50^ reduced version 
answered 23X fewer items correctly than subjects reading Trad, 
217. fewer than subjects reading the 107. reduced version', and 
227, fewer than subjects reading the 307. reduced version. 

The 2x4 ANOVA of thd set relations test revealed a 
signific^ant difference (£(3*, 163) = 5.17, £<.0l) across deletion 
levels, but there was no significant difference between blind 
and sighted subjects. The Scheffe test indicated that th« 
mean number of correct responses for subjects reading the 507. 
reduced ^^rsion was again significantly lower than for subjects 
reading the 307. reduced, 107. reduced, or^he Trad version. 

/ Subjects assigned the 507. reduced version answered 16% fewer 

\ items correctly than subjects reading Trad. 

The 2x4 ANOVA performed on reading rates indicated a 
significant difference (F(1,163) = 111.38, £<.00l) between 
blind and sighted subjects. A significant difference (jp(3,163) 
= 6.93, 2<.00l) was also obtained for the Deletion Level main 
effect, a finding which parallels the results of the 3x4 
ANOVA and the 1x4 ANt)VA performed on the separate samples. 
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In addition, a significant interaction effect (£(3,163) 
= 5.81, £<.0l) was found. Figure 9.3 illustrates the dif- 
ferential effects of increased deletion for the two groups 
<>» f^uh'jccts. The Scheffe test ^revealed that the reading rates 
i'M the blind subject^s were not influenced by deletion level, 
wlitle the reading rates of sighted subjects were reduced 427. 
in the 507. deleted passage and 17% in the 30% deleted passage 
as compared to subjects reading Trad. 

Reading times were found to be significantly different 
(F(1,163) = 279.80, £<.00l) between the two subject samples 
and across deletion levels (F(3,163) = 27.19, £<.00l) in the 
2x4 ANOVA design. A significant interaction effect (F(3,163) 
= 16.26, £<.00l) was also found (Figure 9.4). The Scheffe test 
revealed that while reading . times for the sighted subjects did 
not significantly differ across deletion levels, blind subjects 
assigned the Trad version required more time to read the passage 
than subjects assigned the 50% reduced version. These results 
correspond to the results found in the 1x4 ANOVA which 
assessed the reading times of blind subjects. 



Discussion and Conclusions 



As expected, the index of agreement among subjects on the 
rank ordering of words within each sentence was significant 
for the combined sighted dataY While there were sentences 
which did not yield a significant index of agreement from the 
three grade levels, there was no trend present in the data to 
suggest that younger subj^c^s showed less agreement in their 
rank orderings than older subjects. The comparisons made of 
the passages generated by the three groups of sighted subjects 
Inf terms of which words were deleted by grammatical category 
revealed that Group 1 deleted significantly more verbs than 
Groups 2 or 3. However, no differences were found among the 
three grade levels in any of the other seven grammatical cate- 
gories. Thus, analysis of the subjectively reduced passages 
in terms of granmatical categories deleted produced negligible 
developmental differences. 

The index of agreement for the sentences rank ordered by 
the blind subjects was not significant for 46 of the 54 sentences 
in the passage. The size of the sample greatly influenced the 
Chi-squares calculated from theNXendall coefficients. A total 
of 24 blind subjects (from one four subjects per sentence) 
was used in Phase I. Consequently, the degree of agreement 
among blind subjects on the rank ordering of words within the 
sentences was not comparable to the degree of agreement among 
sighted subjects. This study should be replicated with a 
larger blind sample to determine whether the degree of agreement 
among blind subjects does compare favorably^ with the degree of 
agreement among sighted subjects when the sample sizes are compar 
able. 
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The results of the Kendall Correlatiot\ Coefficients and 
their corresponding Z;- values (or S-values) support the hypoth- 
esis that there was significant agreement between blind and 
sighted subjects on the rank orders assigned words within the 
sentences of the passage. Comparison of Figures 9.1 and 9.2 
roveals the similarities of the blind and sighted subjects' 
reduced passages in terms of grammatical categories deleted. 
The only significant difference was found in the 50% reduced 
passage, in which sighted subjects deleted fewer nouns than 
blind subjects. 

The degree of agreement on the rank order assigned words 
within the sentences of the passage as well as the degree of 
agreement among the grammatical categories deleted in the 
reduced versions of the paasage indicated that both blind and 
sighted subjects were in agreenent with respect to their judg- 
ments of the important informational words withtn the sentences. 
Consequently, according to the analyses of the deletion data, 
regardless of the sample participating in Phase I, the result- 
ing telegraphic passages were similar. Generally, articles 
and adverbs were the first parts of speech to be eliminated 
while nouns, verbs, and pronouns were the last to be deleted 
in the development of the telegraphic passages. 

The data obtained from the blind . subj ects in Phase II 
strongly supported the feas ibility the telegraphic concept. 
Reading rates were not reduced in the deleted passeiges for 
blind subjects, comprehension was not affected, and reading 

-times for blind subjects assigned the 507. reduced version were 
shortened 827. in comparison to blind subjects assigned Trad. 
The performance of sighted subjects assigned the 507» reduced 
version was affected more than the performance of blind 
subjects assigned the same passage. Comprehension as well as 

•reading rates for sighted subjects assigned the 50% reduced 
passage were decreased, although reading time was shortened 
in comparison to sighted subjects assigned Trad. However, 
a^t the 30% deletion level, comprehension was not affected and 
reading times were decreased in spite of the reduced reading 
rates. From^ these data, *it appears that the*30% level of 
reduction is the optimum level for sighted subjects, since 
comprehension was not affected at this level and the time 
required to read the passage 'was reduced. 

Of the five dependent variables, two of the comprehension 
variables were the only ones to differ significantly among 
grade levels. The seventh and eighth grade students had signif- 
icantly lower scores than the eleventh and twelfth grade stu- 
dents on the Qombined comprehension score and on the multiple 
choice test. ^The significant difference found on the combined 
score can be attributed to the differences in the multiple 
choice scoreB. No differences were found among the grade 
levels on any of the remaining dependent variables. 
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The difference between the effects of increased reduction 
for blind and sighted subjects should be examined more closely. 
Figures 9.3 and 9.4 illustrate the interaction of deletion level 
and the two subject samples on reading rate and reading time, 
respectively. It may be that the blind, since their reading 
medium is braille which requires more time to read than tradi- 
ti onally written materials, may benefit more from highly 
telegraphic materials than sighted subjects who normally read 
at a comparatively rapid pace. Possibly, sighted students 
are disturbed by the telegraphic style more than are the blind 
since their reading style is different. It may be the intrinsic 
differences in reading braille as opposed to reading tradi- 
tionally written material that results in differential effects 
of telegraphic passages on blind and sighted subjects. A 
possible hypothesis is that while blind readers read and process 
each word in a passage separately, sighted readers read and 
process several words at a time. Kolers' (1972) studies show 
that in reading traditionally written materials the sighted 
reader is not concerned as much with letters and words as he 
is with meaning. The reader is not involved in the perception 
of individual words but rather in the process of generating 
coherent messages. Whether or not Kolers' findings are general- 
izable to braille reading is a question to be answered through 
further research. However ,<the present study implies a funda- 
mental difference in the processing of materials by blind and 
sighted readers. 

The results'of the present study indicate that the applica- 
tion of the telegraphic concept to the development of reading 
materials would be especially beneficial to blind students, 
since the time they required for reading telegraphic materials 
was considerably less than for reading traditional materials, 
while the amount of information obtained remained unchanged. 
The findings of this study also indicate that sighted readers 
in general save time without a loss in comprehension when 
reading telegraphic materials, although the effects are less 
striking than the effects of telegraphic nj/aterials on the 
performance of blind readers. It may be that slow sighted 
readers would benefit more from telegraphic materials than 
.average or rapid readers. Perhaps the reading style of the 
slow reader approaches that of the blind reader; that is, the 
slow reader's difficulties may stem from his inability to read 
and process several words at a time. If each word in a passage 
is processed separately by the slow reader, then telegraphic 
materials would facilitate his task by eliminating the low 
information words which the rapid reader has learned to process 
within the framework of the high information words in the 
passage. Further research may indicate that telegraphic 
reading materials will provide an effective means of enhancing 
the learning process for slow sighted readers as well as for 
blind readers. 
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CHAPTER X 



EXPERIMENT VIII APPLICATION OF A SUBJECTIVE 
DffiLETION SCHEME OlPON READING PERFORMANCE OF 
VISUALLY HANDICAPPED LARGE PRINT READERS 



9 - 



Introduction 



^'•The feasibility of telegraphic prose was contirmed b^^^artin 
and /^lonso (1967) on a population of blind subjects. In 
Experiment .VII the effect of a subjective reduction method was 
examined on the reading responses of braille readers and sighted 
readers. Experiment VII found that both braille and sighted 
readers assigned subjectively reduced passages read efficiently 
when as many as 307. of the words in the traditional passage were 
deleted. However, the blind readers as a group benefited from 
reduced passages to a greater extent than the sighted readers. 
Blind subjects assigned the 507o version compared favorably with 
the blind subjects assigned the traditional passage on compre- 
hension. In addition, reading rate did not decrease and required 
reading time shortened considerably. 

The primary purpose of this experiment was to determine the 
effects of a subjective reduction procedure for generating 
telegraphic passages on the reading behavior of visually handi- 
capped large print readers. Additionally, further analyses were 
conducted to compare the reading responses of large print readers, 
braille readers, and sighted readers. Data from Experiment VIl 
were used in this comparison. , 



Method 



Subj ects * 

The subjects were 29 seventh through twelf th--§rade large 
print readers at the Texas School for the Blind fn Austin, Texas. 
Subjects in each of four treatment conditions were matched on the 
basis of reading achievement and IQ. 

Materials Development 

A 947 word prose story entitled, **Mambo and Yam,'* was 
selected from among the passages developed by Martin and Alonso 
(1967). TUe story concerns the events of two warring African ^ 
nations. , 

A total of three treatment conditions were generated from 
the traditional passage. The traditional passage was reduced by 
a subjective method developed by Martin and Pantalion (1973). 
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The passages were subjectively reduced by 144 normal sighted high 
school students in the Duncanville, Texas, school systepn 
(Sheffield, 1972). ^ ^ 



The subjective reduction procedure is a method ^f identify- 
ing the words in each sentence which contribute the, leai^A amount 
of information to the meaning of the sentence. Th^ words of /each 
sentence are assigned a numeral for identification. Subjecjt^s are 
required to rank the words in each sentence by the identifying 
numeral acc(5fding To^ Urete^imRortance to the meaning of the pen- 
tence. Three reduced passages at 10, 30, and /07. deletion levels 
were developed from the d^ta derived from the subjective deletion 
analysis. Thus, fuur treatmenl^^^nditions (traditional, 10, 30, 
and 507. reduced passages) were typed in traditional format on a 
16-point primary typewriter (Appendix A). \. 



Instrumentation 

Two comprehension tests (set 
used in this study vere the s/ 
(Appendix A)* 



reJjd^iWrr and multiple cho 

those used in Experiment VII 





Procedure 

^JiS^of f 
of each mate, 
the pas 



passages were randomly assigned to th 
group. The subjects were ij^sx-ructed to 
t a comfortable rate '-^ — 



th'fey^f inished reading so 
recorded, and (3) answet 

Design and Analyses 




embers'" 
read 

^faise their hands whet 



reading times could be 
omprehension tests. 




Eight dependent variables were analyzed in the present study: 
total comprehension score,, multiple choicfe test score, set rela- 
tion test score, nested store, disjunctive score, reading r^^te, 
reading time, and the efficiency measure (E ). The 1x4 factoria 
analysis of variance (AKOVA)^design was used to compare the means 
of the large print readers Within the four groups' for each 
dependent variable. The Scheffe test was used to make post hoc ^ 
comparisons. 
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Resul ts 



Table 10,1 presents th>s^eans and standard deviati*ons for 
each of the eight dependent var^bles for the four reading 
passages.^ No significant differert^es were found in the two 
1x4 ANOVA designs used to assess e^her the Xotal comprehension 
scores or the multiple choice scores. NThe 1x4 ANOVA performed 
on the set relation test did, however , ^V^yeal a significant 
difference (jF(3,25) = 3,22, £<.05) across f our treatment 
conditions. The smallest £-value (£<. 10) to r'^^lt from the 
Scheffe analysis was in the^'comparison of the scoi^ of subjects 
assigned the 107. reduced version (X = 14.00) with the scores of 
those assigned the traditional (X = lO.OO), Although this 
difference was not significant at the ,05 level, it was the 
largest difference among the four treatment conditions. While 
the number of nested test items did not differ significantly \ 
across treatment conditions, a significant difference was found 
in the number of disjunctive items answered correctly (F(3,25) \ 
= 3.92, p<.05). The Scheffe analysis indicated a significant \^ 
difference (p<.05) in the comparison of subiects assigned the 
10% reduced version (X = 7.88) with subjects assigned the 307c 
reduced version (X = 4.86). Subjects assigned the 30^; reduced \ 
version answered 387. fewer items correctly than subjects \ 
assigned the 107. reduced version. 

The 1x4 ANOVA performed on reading rates yielded an* F of 
4.52, d£ = 3,25, £<.05. The Scheffe analysis revealed that 
subjects assigned the 10 and 507. reduced versions of the passage 
read at a significantly slower word per minute (wpm) rate than 
subjects assigned the traditional.' ^ 

Reading times were also found to differ significantly across 
treatment conditions in the 1 x 4 ANOVA design (£(3,25) = 3.17, 
£<.05). The Scheffe analysis indicated that sub j ects assigned 
the 50% reduced pasa,age required 46% less time than subjects 
assigned the 107. reduced version. No other significant differ- 
ences were found in the Scheffe comparisons. 



No significant differences ^ere found in the 1x4 ANOVA 
design used to asaess E^. 

Comparison of Large Print, Braille, and Sighted Readers 

The 3x4 ANOVA performed on the total, comprehension test 
scores indicated a significant difference across subject samples 
(£(2,225) = 9.50, £<.00l) and^across deletion levels (£(3,225) 
= 11.91, £<.00l). The Scheffe test indicated that large print 
readers answered significantly fewer questionajNlftf rectly than 
either the braille readers or the sighted readers. In addition, 
subjects assigned the 507. reduced passage answered significantly 
fewer questions correctly than subjects assigned the remaining 
three passages. .Subjects Assigned the 107^ reduced passage 
answered significantly more items correctly than subject;s 
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assigned the 30*» reduced passage. Figure lO.l presents the 
average total comprehension scores for the 12 samples* 

The 3x4 ANOVA performed on the multiple choice items again 
indicated a significant difference across subject samples (F^(2,225) 
= 8.82, £<.00l) and across deletion l^els (f(3,225) = 11 .22, 
£<.00l). The Scheffe analysis revealed the same differences as were 
found in the total comprehension test scores. That is, the large 
print ^readers answered significantly fewer questions correctly than 
either the braille readers or the sighted readers, while subjects 
assigned the 50'/. reduced passage answered significantly fewer 
questions correctly than subjects assigned the remaining three 
passages. Also, subjects ass^igned the 107. reduced passage aoQwered 
significantly more items correctly than subjects assigned the 30% 
reduced passage. 

The 3x4 ANOVA performed on the set relation test items 
yielded an F_ of 5.56, df_ = 2,225, p<.Ol for the Subject Sample main 
effect. The Scheffe analysis ^indicated that large print readers 
answered 137, fewer set relation test items correctly than sighted 
readers. Within the Deletion Level main effect, an T^-of 6.85, 
df = 3,225, 2<.00l was found. The Scheffe analysis indicated that 
subjects assigned the 507. reduced passage answered significantly 
fewer set relation questions correctly than subjects assigned the 
traditional or the 107. reduced passage. Subjects assigned the 107. 
reduced passage also scored significantly higher on the set rela- 
tion test items than subjects assigned the 307, reduced passage. 
In addition to the significant differences found within both main 
effects, a significant interaction effect was also found in the 
3x4 ANOVA performed on the set relation test items (£(6,225) 
=: 2.59, £<.05). 

The 3x4 ANOVA performed on the nested set relation items 
revealed a significant difference within the Subject Sample main 
effect (f(2,225).= 3.50, £<.05). Although the Scheffe ana).ysis " 
did not indicate a significant difference, the smallest £_-value 
obtained was in the comparison of the large print readers with 
the sighted readers (£<.ll). 

Significant differences were foun^ in the 3x4 ANOVA. 
performed on the disjunctive set relation test items within the 
Subject Sample main effect (F(2,225) = 3.03, £<.05), the Deletion 
Level main effect (f(3,225) = 5.92, £<.00l), and a significant 
interaction effect was found (F_(6,225) = 4.53, £<.O0l). The 
smallest £-value obtained in the Scheffe test performed on the 
means within the Subject Sample main effect was in the comparison 
of the large print readers with the sighted readers (2<*08). The 
Scheffe analysis performed on the means within the Deletion Level 
main effect indicated that subjects assigned the 107. reduced 
passage answered significantly more disjunctive items correctly 
than subjects assigned the 30 and 507. reduced passages. 

Reading rates were found to differ significantly across 
subject samples (£(2,225) = 180.30, £<.00l), across deletion 
levels (f(3,225) = 13.68, £<.00l), and a significant interaction 
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effect was found (£(6,225) = 3.88, £<.0l)» Figure 10.2 presents 
the interaction effect for the reading rate variable. The 
Scheffe analy^i§ indicated that both large print readers and 
braille readers read at a significantly slower wpm rate than 
sighted readers. Within the Deletion Level main effect, the 
Scheffe analysis indicated that s,ubjects assigned the three 
telegraphic versions of the passage read at a significantly slower 
wpm rate than subjects assigned the traditional. In addition, 
subjects assigned t|ie 10 and 307. reduced passages^ read at a 
significantly faster rate than subjects assigned the 507, reduced 
passage. The Scheffe analysis indicated that large. print readers 
assigned the 10, 30, and 597^ reduced passages; braille readers 
assigned the traditional, 10, 30, and 507. reduced passages; and 
sighted readers assigned the 507. reduced passage read at a 
significantly .slower rate than sighted subjects assigned the 
traditional, 10, and 307, reduced passages. 

The 3x4 ANOVA used to assess reading time indicated a 
significant difference within the Subject Sample maia effect 
'(£(2;225) = 54.8?, £<.00l), within the Deletion Level main 
effect (£^(3,225 ) = 11. 72, £<.00l), and a significant interaction 
effect was found (£(6,225) = 3.38, £<.0i). Figure 10.3 presents 
the average reading time in minutes for the 12 groups. The 
Scheff^ test performed on the means within the Subject Sample main 
effect indicated that each of the three groups of subjects differed 
significantly from the other two groups of subjects. That is, 
large print readers differed significantly from braille readers and 
sighted readers. The Scheffe test performed on the m^ans within 
the Deletion Level main effect indicated that subjects assigned the 
50% reduced passage required 31% less time than subjects assigned 
the traditional passage. Subjects assigned the 507. reduced passage 
also required significantly less reading time than subjects 
assigned the 10 or 307. reduced passages. In addition, reading 
times for subjects assigned the 307. reduced passage were found to 
be significantly less than the reading times of subjects assigned 
the 10% reduced passage* The ScHeiFfe analysis indicated that 
large print readers assigned the 107. reduced passage and braille 
readers assigned the traditional, 10, and 307. reduced passages 
required significantly more reading time than sighted subjects 
assigned any of the four experimental passages. Large print 
readers assigned the 50% reduced passage required 497. less reading 
time than braille readers assigned the traditional. 'Finally^* 
braille readers assigned the 507. reduced passage required 4'27<> less 
reading time than braille readers assigned the traditional. 

A significant difference was found in the 3x4 ANOVA 
performed on reading efficiency (E ) across subject samples 
(£(2,225) = 169.99, £<.00l). The Scheffe analysis indicated . 
the t scores for both large print and braille readers were 
signiticantly different from the scores of sighted readers. 

^ 
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Figure 10»2. Mean^reading rate (wpm) as a function of deletion 
level and type of subject sample. 
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Discussion and Conclusions 



Large Print Readers 



No significant loss in comprehension was found in compaj*ing 
the traditional passage with the three reduced passages in either 
the multiple choice test or the total comprehension measure. 
However, there was a significant effect for the set relation test. 
Inspection of Table 10»1 shows that the 107. passage yielded" higher 
comprehension scores than either the traditional or the 30 and 50% 
reduced versions. The relatively better comprehension of the set 
relation material was due to the fact that performance on the 107. 
reduced version was higher than on any other version. This was 
true for both the nested and disjunc"tiv€ items. 

Although the reading rates for large print readers assigned 
the 10 and 50% reduced passages were significantly slow^;: than the 
reading rates of large print readers assigned the traditional, the 
subjects assigned the 507. reduced passage required significantly 
less reading time than subjects assigned the 107. reduced passage. 
Also, no differences were found in the reading times of large 
print readers assigned the traditional as compared to the large 
print readers assigned the three reduced passages. 

The fact that there were no comprehension differences on the 
multiple choice test for the telegraphic passages and that there 
were no diffeijences among the four groups on reading time ques- 
tions the feasibility of the telegraphic concept as applied to 
large print readers. Also disappointing was the finding of a 367. 
reduction in reading rate for the 507. reduced passage compared to 
the traditional passage. 

Large Print, Braille, and Sighted Readers 



The scores of the large print readers on thel comprehension 
measures were found to be significantly lower than the scores of 
the braille readers or the sighted readers. Also, the effect* of 
deleting^ 507. of the words had an adverse effect upon comprehen- 
sion. A significant decrement in comprehension was found at the 
507. level for each of the comprehension dependent variables. 

It was expected that reading rate for large print and braille 
readers would be slower than for sighted readers. The reading 
rates for the two visually handicapped samples were quite similar 
as shown in Figure 10.2. Also observed in this figure is an inter 
action effect due to the rather marked reduction in reading rate 
for the sighted readers on the 507. passage. No such dramatic 
reductions were observed for the 507. passage among the handicapped 
readers. - 

The effect of reducing wor3s from the traditional passage 
had a significant effect upon reading time. Generally, amount of 
reading time required for all subj^ec'ts to read the 507. passage ' 
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was significantly less than the time required to read the 10, or 
307. passages. Also, reading time for subjects assigned the 30% 
passage was significantly less than the time required to read the 
10% passage. The braille readers required more time to read the 
passages than the large print readers, and both groups required 
significantly mor^ reading time than the sighted readers. 

As a group, the large print readers ,Were much less coopera- 
tive than tne braille readers or the sighted readers. Reaction 
to the assigned task was negative and few of the large print 
readers seemed to take their assignments seriously. Inspection of 
the means for the total set relation test and for the disjunctive 
items reveals the inconsistency of the performance of the large 
print readers across the four treatment conditions. 

In conclusion, telegraphic prose has been shown to be a 
relatively effective means of attaining a level of comprehension 
comparable to a traditional version in a shorter amount of time 
for the braille and sighted readers. Although the 507. version was 
generally the more difficult treatment and affected the dependent 
variables most severely, braille readers attained the greatest 
success at this level than either the large print or sighted 
readers. Neither the braille nor large print readers equalled 
the reading performance of the sighted subjects. 

The feasibility of applying the telegraphic reduction tech- 
nique employed in this .study to the development of instructional 
materials for large print readers is questioned in this study. 
Although there was a significant savings in reading time associ- 
ated with the 507. telegraphic passage, there was a 367. reduction 
in reading rate and a 207. reduction in total comprehension compared 
to the traditional reading passage. However, before any firm con- 
clusions regarding the feasibility of telegraphic prose can be made 
'for large print readers, the study should be replicated using a 
larger sample and a more cooperative one than used in the present 
experiment. 
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EXPERIMENT IX — EFFECT OF A SUBJECTIVE DELETION 
SCHEME UPQl^^ADING PERFORMANCE OF' 
HEARINGImPAIRED STUDENTS 



Introduction 



The increase in printed information in every area of 
knowledge has been accompanied* by intensified pressure to absorb 
this material. This pressure is more intense fbr handicapped 
individuals such as the deaf and the hard of hearing, since the 
deaf students are retarded scholas tically about three years 
compared to their normal hearing peers (Kirk, 1972). This 
academic retardation is partially caused by reading inefficiency 
of deaf students. 

The purpose of the present stud^||s to facilitate the 
acceleration of information input anfl^o explore the feasibility 
of the use of the telegraphic concept in the education of the 
deaf. The underlying rationale for the development of the 
concept of telegraphic ;pro8e is the presence of redundancy and 
superfluous information in English prose material. 

Research in- redundancy has been done at both the word and 
letter level. Itx many respects deletion at the word level is 
more usefyl since words constitute the natural units of written 
and spoken language. In the success^ful estimates of letter 
redundancy, the fact that the number of letters is limited 
facilitates the statistical analysis of the data. This advantage 
does not exist when one deals with estimating word redundancy, 
since there is a tremendous number of words in printed English 
(Aborn, Rubenstein, & Sterling, 1959; Morrison & Black, 1957). 

The elimination of redundant elements from prose passages has 
been examined in a variety of studies designed to omit differing 
categories of redundancy so that the effect of the eliminations on 
reading responses may be assessed. Martin and Alonso (1967) were 
the first experimenters who studied the applicability of the use 
of telegraphic prose with visua^lly handicapped braille readers. 
In the development of the reduced or telegraphic versions, the 
authors used Dawes' (1964) set relations model as a basis for 
defining the essential information, the traditional passage was 
del.eted in order to arrive at a medium and short telegraphic 
version. The short version, which had the greatest number of 
words omitted, was written in outline form» The traditional and 
medium telegraphic versions were written in traditional English 
format. 



This experiment was based in part upon a M.S. thesis by 
Simin Partovi submitted to the Graduate College of Texas A6tM 
University. 
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All three versions were then translated into braille and 
each one was administered to 70 braille readers. Results of the 
study showed that time required for reading telegraphic versions 
was significantly less than that for the traditional version. 
Results for reading rate did not show a uniform pattern among the 
three versions. There were, however, few significant differences 
among the three versions on the comprehension measures. 

Martin and Pantalion (1973) conducted a study in which, 
rather than condensing the traditional version into telegraphic 
versions on the basis of the information contained in the set 
relations, the sentence was used as the basic unit and deletion 
was made on the basi5> of the relative importance of the words 
within each sentence. By this method the general structure of 
the sentence in both the traditional and the telegraphic versions 
remained the same. 

To overcome the problem of lack of logical deletion, Martin 
and Pantalion (1973) used a subjective scheme of deletion involving 
the deletion of insignificant words in relation to their signif- 
icance in understanding the meaning df the sentence. They then 
assessed the effect of the subjectively deleted prose upon' the 
reading rate, comprehension, reading efficiency, and required . 
reading time on a college population. 

Results of the Martin and Pantalion (1973) study support the 
feasibility of the telegraphic concept based on a subjective 
deletion scheme. Results indicated considerable amount of saving 
in time for telegraphic versions when compared to the traditional 
version. Also, there was no significant difference among tele- 
graphic versions and the traditional versions on comprehension. 

Thus far, no study has been conducted to determine the effect 
of subjectively deleted prose material on the above mentioned 
dependent variables using deaf and hard-of -hearing subjects. 

The purpose of the present study was to ^ssess the effect of 
subjectively deleted prose upon the comprehension, reading 
efficiency, reading rate, and required reading time among deaf 
subjects. The traditional passage for the experiment was the 
medium telegraphic version of the story, "Mambo and YamV used by 
Martin and Alonso (1967). The passage was previously deleted by 
use of a subjective deletion scheme at 10, iO, and 507.. -sSubjects 
for this study were matched on the basis of age, IQ, reading 
comprehension, and average hearing loss. Subjects were then 
divided into four groups which were randomly assigned to one of 
the four treatment conditions. After reading the assigned 
passages, subjects took a comprehension test consisting of a 
multiple choice test and a set relation test developed by Martin 
and Alonso (l967). Subjects were then asked to record the time 
spent on reading a passage on a time recording form. The 
specific' hypotheses tested were: 
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1) There will be no significant differences between the 
traditional version, 10, and 307* deletion versions on the 
comprehension dependent variable. 

2) There will be significant differences between the traditional 
and the 1Q7» deleted passage when compared to the 507. delated 
passage on the comprehension dependent variable. 

3) There will be a significajit decrease in reading rate as the 
amount of deletion increases. 



Method 



Sub j ects 

Subjects for this study were 97 students from grades nine 
through twelve at the Texas School for the Deaf in Austin, Texas. 
Subjects were matched on the basis of age, IQ, reading comprehen- 
sion, and average hearing loss as determined from their admission' 
records . 

Materials 

The prose passage used in this experiment was the medium 
telegraphic version of the'Wamho and Yarrf' sto^y-sused in the Martin 
and Alonso (1967) and Martin and Herndon (1971) studies. The 
medium telegraphic version was assigned to be the reference 
passage. This passage had been , previously reduced by 10, 30, and 
507. by means of a subjective deletion scheme (Sheffield, 1972). 
^ For development of the three reduced • passages , subjects were ^iven 
the traditional passage and a set of six or seven sentences. Each 
word within each sentence was assigned a number which corresponded 
to the numbered blocks in the recording form. Subjects were then 
asked to rank order each word with respect to its significance for 
understanding the meaning of the sentence and then to enter the 
number assigned to this word into the corresponding block in the 
recording form. Subjects were asked to follow the same procedure . 
until each word within each sentence had been ranked. Data 
obtained from the above procedure were then entered into a 
computer and used to reconstruct the three reduced versions at 
10, 30, and 507. deletion levels (Appendix A). 

Test Materials 

Comprehension across the four different treatment conditions 
was assessed on the basis of two tests: a 20-item, two-choice . 
set relation test and a 40-item, four-choice multip*le choice test 
developed by Martin and Alonso (1967) (Appendix A). 
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Additional Materials 
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A time recording form, a clock, Xnd IBM answer sheets were 
used in the study. The tim'e recording foxm was used by subjects 
to record the time spent in reading' an assigned version of the 
passage. The recorded time was uaed to compute reading rate and 
required reading time. An ^lectronic timer was used as the 
timing device. TheJU&I^I answer sheets were used by the subjects 
to recopd-^est answers. 

Design and Analysis 

A 1 X A factorial analysis of variance (aNOVA) design was 
employed to determine if any differences existed among treatment 
conditions with respect to the five comprehension measures and 
Lhe three othei dependent variables. Reaoi^ng efficiency, which 
is a ratio existing between comprehension (C^and reading time 
^^t- ~ C X IQO ), was computed for each subject. 
R 

^ \ ^ 

The specific treatment conditions wereNthe traditional 

version and the three reduced vAersions consisbing of 10, 30, 

and 507. deletion levels. The differences between, the four 

treatment conditions were assessed with respect toN;he following 

dependent variables: total comprehension, multiple choice, 

relations, nested and dis jiin^ctive Nindices , reading time, rea 

rate, and reading efficiency. 

Subjects in this study were divided into three age lev^^ls: 
Group 1 included 15 ^Jid 16-year-v^d subjects; Group ^ included ^ 
17-year-old subjectfs; and Group >\^ncluded 18, 19, and 20-year- 
old subjects. An additional ANOVA i^s performed to determine 
if any interaction existed between ttvb four treatment conditions 
atv^hg ^hree different age levels. Scn^ffe's (Snedecor & Cochran, 
l^'A^ t^st of multiple comparison was used to determine the 
specify nature of the differences among the four treatment 
xonditions for the 1 and the 3x4 ANOVyfcs.- 

Procedure 





A test package consist^M:^^ of one of the four treatment 
versions of the passage, a time recording form^ the test, and an 
IBM answer sheet was assembled for each subject. A digital clock 
'^i^a^ placed in the cWter of the room where all subjects were able 
to s>S£ and record the. elapsed time. As the subjects received 
their pa^a^s, they w^re asked to put their names on the answer 
she^ and the time recolrding sheet. The instructions to take 

le test, which were immediately translated into sign language, 
were then read aloud by the experimenter. Subjects were then 
told to rs tart reading the ^tory. After reading the passage, 
subjects vore instructed to\record the elapsed time and then to 
answer (the |est questions < 
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Results" 



Table 11.1 presents the means and standard deviations for 
the five comprehension measures, reading time, r^e^^dl^ rate, and 
reading efficiency. 

Results of the 1x4 Al^OVA showed no significant differences 
for any of' the five comprehension measures. Reading time was not 
significant for any of the four treatment conditions. A signif- 
icant £-ratio (F(3,93) = 18.99, £< .001) was obtained for 
reading rate between subjects assigned the traditional passage 
and subjects assigned the 30 and 50% reduced passages* Subjects 
assign^ the 30% reduced passage read at a 28% slower^word per 
Tir^ite (vpm) rate than subjects assigned the traditional passage. 
Subj-ects reading the 50% reduced passage read at a 407^ slower 
wprr rate than subjects assigned the traditional passage. 

In addition, the Scheffe analysis indicated that subjects 
reading the 10% reduced passage read at a 32% slower wpm rate 
than subjects reading the traditional version. 

The efficiency measure was not found to be significant for 
any of the -four treatment conditions-r 

A 3 X 4 AMOVA, was performed across the four .treatment 
conditions in order tb examine possible developmental differences, 
Tabl'e 11.2 presents the Heans and standard deviations for the 
five comprehension measures across the four treatment conditions 
for the three* age levels. Table 11.3 presents the means and 
standard deviations for reading time, reading rate, and reading 
efficiency for the^ three different age groups across the four 
treatment 'conditions. 

The 3x4 ANOVA revealed no significant differences across 
the Age Level main effect or the Percent Deletion main effect for 
the total comprehension scores . However , a sign if icant interaction 
effect was found (£(6,85) = 2.43, £< .05). Figoire II. I illustrate 
the interaction effect found in the 3x4 ANOVA for total comprehen 
sion. 



No significant differences were found In the 3x4 ANOVA for 
the multiple choice'dependent variable. A significant interaction 
was found for the s^t relation dependent variable (F_(6,85) = 2.70, 
£< .05). Figure 11.2 illustrate^ the interaction effect found in 
the 3x4 ANOVA for the set relation dependent variable. A 
significant interaction was also found for the^nested dependent 
variable (F(6,85) = 3.79, £< .Ol). Figute 11.3- illustrates the 
interaction effect found in the 3x4 ANOVA for ^e nested 
dependent variable.- 

A significant difference was found in the 3x4 ANOVA for 
reading time across the Age Level main effect (F^(2,85) = 4.01, 
£ < .05). Although the Scheffe analysis failed to show this 
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TABLE il-vl 

Means and Standard Deviations of the 
Deper>dent Variables for the 1x4 KHOVA 



>1 V 



v 



Variable' 

\ 


p Percent Deletion 


Traditional ' 10 


30 


50 


Total Com- 
prehension 

Mean 
S.D. 


' 1 — ^ 

27.33 . . 27.08 
9..62 1 9.61 


r ' 

26,39 
7.47 


• 

23.42. 


Multiple Choice., 

\ Mean 
S.D. 


16.25 
'6.98 


^ i7:i7 

7.27 


16.39 
-, 6.i3:^ 


■ 14.08 
5.2 V 


Set Relations - 

^an ' 
S.D. 


'•if 

11.08 


I "I 'T 


■\ 'lO.cfe 
1.93 


V 

9.34 
. \2.77 


* — ■ 

Nested 

SiD.^-^ 


5.15 
1.9il 




4.29 . 
2.33 


4.21, 

l.OOi ' 
» * 


If 4.38 
1.92 


Disjunctive 
Me^n ^ 

S.i). ' 


5.95 
2.p5 


c ^ ' 

5.62 

1 2.06 ^ 

' It. 


' .5.78 
h . 73 


.4.96. 
^ ^-.61 


^1 ^ 

Receding Time 

Bean < 


% ' 

% ' ^ 

- 5.7^ 
^ '■ 1.35 


' ^ 

-'5.76 
1.17 


■ f- 

5.44 ^> 
* 1.00 ' 


• 

4.87 
1.85' 


Readirife Rate 

'■'•Mean 
■ S.D. 


'-174.10 
43. '^^7 
"4^^ 


153.00 ^ 
^3^.43 % 


1^5.^0 
26.29 


104.90 
35.21 


Reld't^g ^ ^ 
Efficiency 

, .Mean •-. 
3.0. 


\.59 


4.79 , 


* - 

5.08- 
1,98 


5. '5 2 
2. '3 5 
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difference, the exact £-value of Groups 1 (l5 to 16-year-olds) 
and 2 ( 1 7-year-olds ) approached significance, 

A significant difference was found for the Age Level main 
effect (F(2,85) = 3.90, £< .05) and for the Percent Deletion main 
effect (£(3,85) = 16.42, £< .OOl) for the reading rate dependent 
variable. The Scheffe analysis indicated that the significant 
difference in the Percent Deletion main effect for reading rate 
was between subjects assigned the traditional or the 10% reduced 
versions and subjects assigned »the 30 and 50% reduced versions. 
Subjects assigned the 30'/. reduced passage read at a 287. slower 
wpm rate than subjects reading the traditional passage. The 
Scheffe analysis for subjects reading the 107. reduced version and 
subjects reading the 30 or 507. reduced versions revealed the 
following results: subjects assigned the 307. reduced version 
read at a 197. slower wpm rate than subjects reading the 107. 
reduced passage; while subjects assigned the 507. reduced passage 
read approximately at a 327. slower wpm rate than subjects reading 
the 107. reduced version. 



No significant difference was found in the 3x4 ANOVA for 
reading efficiency. 



Discussion and Conclusions 



Results of the analysis of the data for the eight dependent 
variables of this study confirmed all but one hypothesis. 

As predicted, data analysis revealed no significant differences 
in comprehension between the traditional passage and the telegraphic 
passages at 10 and 307. deletion levels. Thus, the first hypothesis 
was confirmed. A significant interaction effect between the Age 
Level and Percent Deletion was found in the 3x4 ANOVA for total 
comprehension. ^ Hypothesis 2, which predicted a significant differ- 
ence in comprehension between the traditional and 107. deleted 
passage when compared, to the 507. deletion was not confirmed by 
the analysis. There was no significant difference in comprehension 
between groups reading"^ the traditional passage and groups reading 
any of the telegraphic passages. Hypothesis 3, which predicted a 
decrease in reading rate with increase in percentage deletion, was 
confirmed. Both the 1x4 and the 3x4 ANQVAs revealed a 
significant difference in reading rate for groups reading the 
traditional passage and groups reading the telegraphic passages. 
Subjects assigned the telegraphic passages read at considerably 
slower rates than subjects reading the traditional version of the 
story. The traditional and 10% deleted passages did not differ 
significantly in' reading rate, but there was a marked decrease in 
reading rate in the subjects reading the 30 and 507. reduced y 
passages.. A possible explanation for this reduction might be the N 
lack of familiarity of the subjects with the un^ique style of the 
telegraphic passages^ Since the telegraphic passages were written 
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in a different format and contained more compact information, 
subjects actually read at a slower speed than their normal 
reading' speed in order to understand the intended meaning of 
the sentences. 

Analysis of the data showed no significant difference for 
reading time. However, a significant difference (£ < .05) was 
found for the Age Level main effect on the reading time variable. 

Analysis of the data showed no difference in reading 
efficiency among groups reading the traditional version and the 
telegraphic versions of the prose passage. 

Results of this study support the feasibility of the Mse of 
the telegraphic concept in education of the handicapped individual 
such as the deaf and hard of hearing. The major conclusion of 
this research was the finding of no significant difference across 
the different treatment conditions for the comprehension variable. 

The study failed to show any difference in required reading, 
time for groups reading the telegraphic passage's as compare)d to 
the groups reading the traditional passage. Earlier stud^s 
concerning telegraphic prose (Martin 6c Alonso, 1967; Harris 
Herndon, 1967; Sheffield, 1972) all revealed a considerable 
savings in time for telegraphic versions. 

The fact thai; reading rates decreased markedly for the 
telegraphic passages is a serious problem which requires further 
research in this area. 

/ 
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' CHAPTER XII 

EXPERIMENT X — EfFECT OF A GRAMMATICAL DELETION 
SCHEME UPON READING PERFORMANCE OF 
HEARy^G IMPAIRED STUDEOTS 

> Introduction 



Bbowh and Bellugi (1964) in their analysis of the speech of two 
young children found that they were most likely to retain nouns, 
verbs, ^nd adjectives in their sentences while omitting auxiliary 
verbs, articles, prepositions, and conjunctibns • In spite of the 
telegraphic nature of the childten^B^ utterances, such utterances 
are frequently effective in communicating the kernel message of the 
sentence. 

It appears obvious that all ^grammatical categories are not of 
equal importance in conveying the essential or kernel meaning of a 
prose selection. Since t\ie, telegraphic concept is concerned with 
the maximum deletion of low infomtation words from sentences, the 
analysis of the functional contribution made by different parts of 
speech may lead to more objective standards for determining -the 
high information Jords that should be retained in generating tele- 
graphic prose. 

Martin and Chitwood (1972) reported v the results of a study 
designed to determine the effects upon comprehension of randomly 
deleting 10, 20, 40, 60, and 807.' of the words from each of five 
grammatical categories : nouns and pronouns ; verbs ; adj ec tives and 
adverbs; prepositions; articles .and conjunctions. It was assumed 
that there would be differential effects upon comprehension as a . 
ftinction of the ^wo independent variables: Grammatical Category 
and Percent Deletion. It was hypothesized that comprehension would 
be affected more by the deletion of nouns and verbs and less by the 
deletion of , adjectives and adverbs, prepositions, and articles and 
conjunctions. More specifically, it was hypothesized that deletion 
levels below 407. would not significantly affect comprehension, but 
deletion levels above 407. in th'e noun and verb categories would 
produce a significant decrease in comprehension. In' the Martin and 
Chitwood experiment! ^ totj^l of 468 introductory psy'bhology subjects 
were tested. The subjects were randomly assigned to one of 26 
experimental passages making a total of 18 subjects assigned to each 
passage. A 2696-word passage was written for this experiment. The 
story, "San Francisco," described the impact of a devastating 
earthquake on a major urbah* area. The story described the inter- 
action of city and state officials as they participated in 
evacuation and rescue work. The story was written so that the 
passage was analy^able in terms onJawes' (1964) set rel ation, model • 
The major feature of this model is the definition of the structure 
of prose material in terms of set relationships and makes possible 
' the testing of some rather complex relationships in the passage. 
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The control group f^Kj:his experiment read the traditional 
version of the story. Twenty-five additional versions of this 
passage were generated through use of a computer program designed 
to randomly delete set percentages of certain grammatical 
categories. Each word in the traditional passage was first 
assigned to one of eight parts of speech and grouped into five 
categories for use in the experiment: (l) nouns and pronouns, 
(2) verbs, (3) adj ectives and adverbs, (4) prepositions, and 
(5) articles and conjunctions. Deletion levels of 10, 20, 40, 
60, and 807. were selected for reducing each of the five categories. 
For any one version of a story, only one category of words was 
deleted at a specified level of reduction. Thus, five of the 
reduced passages eliminated only nouns and pronouns at the 10, 20, 
40, 60, and 807. levels. 

Each subject was administered a 60-item multiple choice test 
and a 20-item set relation test. The set relation questions were 
constructed to test the comprehension of nested and disjunctive 
relations defined by Dawes (1964). 

The results of the multiple choice test indicated no differ- 
ences between the traditional passage and the passages in which 10, 
20, and 407o of the nouns and pronouns had been eliminated. However, 
for the verb category, no differences on the mul'tiple choice test 
were obtained between the traditional passage and all passages up 
to and including t\te 607. level. Elimination of, prepositions had 
no effect whatsoever upon performance on the multiple choice test. 
Performance on this test, was not affected by the elimination of up 
to 607. of the articles and conjunctions. N6 significant differences 
were observed on the multiplg^choice test among' the traditional^ 10, 
20, 40, and 807. venSions when adjectives and adverbs were eliminated. 
However, the 607. version ^did differ significantly from the tradi- 
tional version. 

The set relation test was less sensitiv-e to the elimination 
techniques than the multiple choice test. Elimination of 807. of 
the nouns and pronouns did tend to produce a decrement in compre- 
hension in comparison to the traditional passage (£ < .09). In 
general, performance on the se.t relation test was not affected by 
the amount of deletion or by the grammatical category when 
compared to the traditional passage. While performance on the 
comprehension tests tended to decline with increasing deletions 
in the noun and pronoun category, none' of the other grammatical 
categories produced con'sistent declines in comprehension with 
increasing deletion levels* 

The present experiment was designed to investigate the effects 
upon comprehension of^^raqdomly deleting 20 and 807. of the words 
from four grammatical categories: qouns and pronoups; verbs; 
adverbs and adjectives; and articles and conjunctions among college- 
age ^deaf dnd hard-of-hearing subjects. Because the omission of 
ptepositions had little ef f ecX upon comprehensioa in the Martin and 
Chitwood ' (1972) experiment,' prepositions were not included as e 
grammatical deletipn category. 

.18 J 
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Based upon prior tresearch, the fo-lloving hypotheses were 
expected to be confirmed in this experiment. . 

1) A significant difference will be found among the two means 
of the Percent Deletion main effect on the variable of 
comprehension. 

2) A significant difference will be found among the means of 
the Grammatical Category main effect on the variable of 
comprehension. 

3) A significant interaction will be found among the main 
effects on the variable of comprehension. 

4) Reduction at 807. of the nouns and pronouns.^'will result In 
significantly lower comprehension than rediiction at 807. 
of the articles and conjunctions. 

Upon completion of the present experiment additional analyses 
were performed so that the results of college deaf and hard-of- 
hearing subjects in this experiment could be compared with normal 
college subjects in the Martin and Chitwood (1972) experiment. 

' Method 



Subjects 

The subjects were 152 deaf male and female entering freshmen 
at the National, Technical Institute for the Deaf, Rochester, New 
York. 

Materials 

The materials were a traditional prose passage and eight 
experimental passages. The traditional passage used in the 
present study was originally written for use in another study 
conducted by the author (U.S. Office of Education research grant 
OEC-6-71-0527-(509)), The story, "San Francisco," is a 2696-word 
fictional story presented in Appendix B. It was written to involve 
Dawes ^ (1964) concept of changing set relationships. This model 
provides a basis for assessing the reader's comprehension of the 
logical structure within a passage. 

The passage was written in narrative style not unlike that 
of a novel. The story is briefly described in the following 
paragraph. 

"San Francisco" described the impact of a d^vasting earthquake 
on a major urban area. The interaction of the city govern- 
ment, headed by Mayor St. John, and the state government, was 
terminate.d with the death of most of the younger city 



councilmen, senators, police officers, and the mayor in 
the disaster. A young councilman. Will Atkins, away at 
the time of the earthquake, returned to assume leadership 
,of the rescue and evacuation work. He had previously 
established workable rapport with the youth of the cAy^ 
he now welcomed their aid in the work. . A group of young \ 
people from a mountain valley commune, led by a girl named 
Helda, was described as they gradually overcame previous 
resentment existing between the surviving policemen and 
their type of groups. Forming a group known as the 
"Volunteers for Hope," the young people reclaimed their 
rightful place in modern urban society. 

Readability of the traditional passage was calculated at the 
llth grade level according to the Flesch (1949) formula of reading 
ease. 

The experimental passages were reduced versions of the tradi- 
tional passage. The actual reduction process was accomplished 
through the use of a specially designed computer program. Prior 
to reduction, each word in the traditional passage was assigned a 
number which corresponded to a grammatical category. The number 
of words found in each category is presented in Table 12.1. 

/ 

TABLE 12.1 

Number of Words in Each Grammatical Category 
of the Traditional Version 



Grammatical 
Category 


Number 
of Words 


Nouns 


648 


Verbs 


533 


Prepositions 


346 


Adjectives 


324 


Articles 


280 


Adverbs 


232 


Pronouns 


200 


Conjunctions 


130 


TOTAL 


2696 . 



The computer program was designed to randomly delete any 
specified percentage of words from any granmaticfll category or 
combination of categories. The pifogram was wrlt^ten in COBOL 
programming language with FORTRAN subprograms 'to ^(^^rate the 
random numbers used to identify words to be delfeted. 



To generate the experimental mabarials, 
set at "^3^ and 807. for the four grairana\ical j^a 
pronouns; verbs; ac verbs and adjectivea; atid 
tionfe. HenceVstheie were eight experimWtal 
each deletion le^el and grammatical category 

Each .of the experimental passages , as wel 
version were typed dbuble space on 8-1/2 xUl 
event that the first word(s) of the sentence 
first remaining word was capitalized. The o 
sentences and paragraphs was maintained. Th 
passages is given in Table 12^ 




eletion levels were 
tegori es : nouns and 
articles and conjunc- 
categories, one for 
combination. 

1 as the traditional 
inch paper. In the 
were deleted, the 
iginal Structure of 
length of all 



TABLE 12.2 




Nur^ber of Words Remaining in Each Grai^atical 
After the 20 and 807. Redudtions 



Grammatical Category 




Percent Delation 

20 /^O 



Nouns & Pronouns 
Verbs 

AdjectiAfes & Adverbs 
Articles Y« Conjunctions 

Traditional — 2696 



i^e 12. 



Tab 



mental pissage as comMred with the traditional fonjK. * 




3 presents the percentage of words in eacn expeiri 



TABLE 12.3 



/ 



Percentage of iTotal Word Count in ^T^caditiorial 
Passage Contained in the Eight Deleted Versions 



Grammatical, Category 



Percent Deletiop 
20 ' 80 



NoVns St Pronouns 
Ver\ ^ 

AxijeVtives & Adverbe 
Artioyies & Conjunctic 



93.0 
96.0 
95.0 
96.0 / 



83.0 
v87. 
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Construction of the Comprehension Tests 

Tvo tests were constructed in order to assess the slibjects' 
comprehension. Sixty, four-choice multiple choice questions were 
based on factual material contained in the passage. Tventy, two- 
choice set relation ques tionsc were designed to- assess comprehension 
of the chanjgin^ set relatio nlS in the story. Ten of these q uestions 
were designed to test for comprehension 6f disjunctive relatfon- 

ships . 

Table 12.4 summarizes the test item statistics for the 
multiple choice and set relation tests. 

TABLE 12.4 * 

Test Item Sta^tistics for the 
Two Comprehension Tests 





< 


Item 


Multiple Choice 
Test 


Set Relation 
Test 



Number of Subjects 


52 


52 


Mean Correct 


49.77 


13.96 


Standard Deviation 


7.36 


2.52 


Number of Items 


60 


20 


Standard Error of Measurement 


2.52 


• 1.74 


Average r , . 
° pbis 




.28 


Kuder-Richardson #20 


.88 


.45 



Procedure 

All of the materials were assembled into individual packets. 
Each packet contaihedt one version of the story, a time recording 
form, a multiple choice test, a set relation test, and an IBM 503 
answer sheet. 

The test packets Were randomly assigned and administered to 
all subjects at the same time in an auditorium classroom on the 
campus of the Rochester Institute of Technology. The purpose and* 
instructions for taking the test were^given by the experimenter 
and an interpreter who signed for him. All subjects began read- 
ing at the same time. When finished reading, each subject 
recorded ))is reading time from a digital clock at the front of 
the room. Subjects then took the comprehension tes-ts, recording 
their answers on the answer sheets. 



1/ 
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Design and Analysis 

The basic design was a 2 x 4 factorial ANOVA with percertt 
deletion and grammatical category as the independent variables. - 
A 1 X 9 factorial ANOVA was used to compare the traditional ver- 
sion to the experimental treatjnents. The dependent variables were 

total correct responses on the multiple choice tes;t:. the set 

relation test, reading time, reading rate, and efficiency. 



Scheffe's post hoc test of multiple comparisons was use<^ to 
determine the "Socact nature of differences -&s revealed by^^the ANOVA. 

In addition,' the^data from t¥ie present experiment were compared 
to that of a similar experiment conducted using subjects who were 

formal hearing college freshmen and sophomores. The design for. 
his analysis was a 2 x 2 x 4 factorial ANOVA in which the independ- 
ent variables were type of populatlr^>Q^ grammatical category, and 
percent deletion. The dependent varia^l>^ analyzed were the 
results of the multiple choice test, set ret^ion test, reading 
time, and reading rate. 



Results and Discussion 



The IBM answer sheets were machine graded with individual 
scores obtained for each subject's total number of multiple choice 
items correct and total number of set relation items correct. 
These data, each subject's reading time, and the length of each, 
subject's passage wer^ keypunched on computer cards for analysis 
through the use of statistical computer programs • ^ 

Multiple Choice Test* Performance 

The means and standard deviations for total number oT multiple 
choice items corr.ect are presented in Table 12.5. The 1x9 
ANOVA on the multiple choice test revealed a significant difference 
(£(8,141) = 2.17, £ < .05). The 2x4 ANOVA showed no significant 
differences due to the main effects. However, the interaction 
effect was significant (£(3,124) = 2.84, £< .05). Figure 12.1 
shows the nature of the interaction. Using data from the 1x9 
ANOVA, a Scheffe post hoc test was made of all pairwise combina- 
tions. The results did not reveal any statistically significant 
comparisons. The lowest £-value was obtained . between the 807. 
article and conjunction condition and the 80% noun and pronoun 
condition (£(8,14l) = 1.64, £= .12). It is interesting to note 
that the 80% article and conjunction deleted passage produced the 
highest comprehension score. Although not significant, this 
passage produced a higher comprehension score. than t^e traditional 
passage. 

) ■ ■ ■ . 
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TABLE 12.5 

Means and Standard Deviations of the * ' 
2x4 ANOVA on the Multiple Choice Test 



Grammatical 
Category 



CO 

<fc O 

c c 
0 o 
o u 

2 Ci< 



00 

> 



V > 



C0 

,c 

O 00 

c ^ 

c < 

o 



Mean 
S.D. 



27.30 
8.93 



29.53 
9.76 



^8.75 
9.58 



32.45 
11.42 



Percent 
Del etion 



Mean 
S.D. 



20 



30.81 
10.53 



80 



28.21 
9.53 



Nouns 6* 
Pronouns 

Mean 
S.D. 



Percent Deletion 
20 { 80 



32^47 
(9.27 



22.13 
4.69 



Verbs 



Percent Deletion 
20 80 



Mean 
S.D. 



30.47 
11.14 



28.59 
8.40 



■ 4 . 

Adjectives ' 
£* 'Adverbs 


20 


Percent 


T 

Deletion 


80 




Mean j 
S.D. 


29.63 
- 10.49 




! 

1 


27.88 
8.89 




Conjunctions 
S Articles ! 


20 


Percent 


Deletion 


80 




Mean 

S.D. / 


30.67 
11.63 




1 

1 


34.24 
11.25 




Traditional ' 


Mean = 


32.39 


S.D. = 


6.31^ 
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_Q__Vsx.bs_ 



/\ Adjectives 6 Adverbs 
Articles £t Conjunctions 



36 



34' 



^ 32 
c 
o 
c 

CD 

G 



30 



V 

o 
u 
u 

o 



u 



28 



i j24 
a» 



22 




20 

Percent Deletion 



80 



Figu 



irVs^2.1. Interaction effect on the multiple choice test. 
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Set Relation Test ^Performance 

Means and standard deviations for total number of correct 
set relation items are found in Table 12.6. None of the -F values 
wer~e 84g^\if icant, indix^ating that performance on the ^et. rela^tion 
test was comparable regardless of tR*e type of treatment passage 

a ssigned . The mos t disturbing aspe ct of the s et relation items 

was their apparent difficulty. An expected chance score on this 

— t;€St— is^4^0G^ -- Xhe >-Trmansr- o u-thi3>->-tea.t -ranged- fro m e l ov of - &r 43 — 
to a high of 11.20. When each lof the nine means was analyzed to 
determine whether it was significantly different from chance, 
none of the resulting z_-scores was significant. These results 
were entirely unexpected inasmuch as similar items had been pre- 
tested on two regular classes of normal hearing children in grades 
five and six. Thus, the chance performance of the deaf and hard- 
of -hearing subjects made it impossible to assess the effectiveness 
of the treatment passages or to ass.ess the type of cognitive 
distortion. 

Reading Rate Performance 

> Analyses of reading rate performance revealed no significant 

-differences among any of the nine treatment passages. Table 12.7 
presents the means and standard deviations of the word per minute 
(wpm) reading rates for each treatment passage. The wpm reading 
rate ranged from a high of 276.26 for the 207. noun and pronoun 
deleted passage to a low of 171.26 for the 207. verb deleted 
passage. The reading rate for the traditional passage was 211.05 
wpm. 

Reading Time Performance 

Similar to the results of reading rate, differences among 
the nine treatment passages revealed no ,signif icant differences 
on reading time. Means and standard deviations for reading time 
are presented in Table 12.8. 

Efficiency Performance 

Table 12.9 presents the means and standard deviations for 
tKe efficiency dependent variable. The magnitude of the effi- 
ciency measure indicates the degree a treatment passage can 
transmit a given amount of information in a given time period. 

Results of the 2x4 ANOVA revealed no significant differences 
for the Grammatical Category and Percent Deletion main effects; 
however, the interaction effect was significant. (F_(3 , 124) = 3.08, 
£ < .05*). As in the results of the multiple choice test, th'ere 
was a marked decrement in efficiency for the 807. noun and pronoun 
dfij^ pt^ passage. This result is not unexpected in that this 
measureTTs^ iTif luenced by the degree of comprehension. Since there 
were no differences in reading times among the passages and there 



TABLE 12. 



Means and Standard Dei^vations of the 
2x4 ANOVA on the Set Relation Test 
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------ 

Grammatical 
Category 


Nouns & 
Pronouns 

• 


A 
U 

4) 
> 


Adj ecttVes 
& Adverbs 


Conjunctions 
'6t Articles 

<- f 


Kean 
S.D. 


10.60 
2.31 


9.50 
3.31 


10.48 
2.98 


10.68 , 
2; 73 


Percent- 
Deletion 


20 


80 


Mean 
S.D. 


■ 10.69\ 
3.05 ' 


9.94 
2.67 


Nouns £t 
Pronouns 


Percent Deletion 
20 80 ■ 


Mean ^ 
S.D. 


11.20 
2.48 


10.00 
2.04 


Verbs 


Percent Deletion \ 
20^ \80 


Mean 
S.D. 


10.53 
3.47 


8.47 

^ 2.87 


Adj ectives 
& Adverbs 


Percent Deletion 
.20' 80 


Mean 
S.D. 


lb. 25 
3.32 


>10.71 ' . 
2.71 - 


Conjunctions 
& Articles 


Percent Deletion 
20 80 


Mean 
S.D. 


10.78 
3.00 


10.59 
2.50 



Traditional Mean = 10*50 S.D. = 2*68 
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TABLE li.7 



Means and Standard Deviations of the 
2x4 ANOVA Reading Rate 



f 

Grammatical 
Category 


i 

GO 

0) 0 

c c 

.0 0 

c u 


Verbs 




i 

Adjectives , 
• & Adverbs • 


c 

0 0) 
4) 

4J .-1 
O O 
C 

^1 

c < 

0 


Mean 
S.D. 


22J.92 
- 174.78 


171.29.. . 

.51i86 


191. 40* 
"61.28 


187.04 ■ ^ 
44.93 ^ . 


Percent 
Deletion 


V : 20 


* 

80 

<• 


Mean 
S.D. 


208.80 , 
123.86 


.178.03 
61.28 


Nouns h 
Pronouns 


Percent Deletion 
20 " 80 ' . 


Mean 
S.D. 


276.26 
4^ 231.00 


171.57 

63.61 , ^ ^ 


•Verbs 


Percent Deletion 
20 . 80 . ■ . 

f 


Mean 
S.D'. 


171.25 
49.76 

* 


171.34 
55.42 


Adjectives 
h Adverbs 


Percent Dele|:ion 
20 - 80 


Mean 
S.D. 


194.^1 
67.97 


188.40 
56.23 


Conjunctions 
& Articles , 


Percent Deletion 
20 . ' 80 


Mean 
S.D* 


- 193.27 
47.27 ' 


180.82 
42.79 



Traditional Mean = 211.05 S.D. 91.98 




TABLE 12.8 

Means and Standard Deviations of tKe 
2x4 ANOVA on Reading Time 



ly82 



- ^ ' ' 

Grammatical 
Category 










CO 

^ C 
0 

05 0 

C C 
0 0 
0 ^« 
2 ^ 


0) 

u 

a; 
> 


> ^ 

^ u 
u <u 
o > 
<u -n 


0 « 

o o 

c < ^ 

0 

u ^ 


Mean 
S.D. 


12.78 
5.49 ' 


15.85 
6.55 


14.89 
7.86 


14.05 
3.32 


Percent 
Deletion' 


20 


80 


Mean 
S.D. 


14.82 " ' 
6.99 


13,86 
4.94 


i 

Nouns & 
Pronouns 


Percent Deletion, 
20 \ 80 


Mean 
S.D. ' 


11.89 
^4.84 


^' '13. 68 
6.11 


Verbs » 


Percent Deletion 
20 80 


Mean 


16.89 
7.29 


14.80 
' 5.74 


Adjectives 
& Adverbs 


Percent Deletion 
20 -80 


Mean 
S.D. 


16.20 
10.17 


13.18 
4.66 ' 


Conjunctions 
& Articles 


Percent Deletion 
20 . 80 ■ 


'Mean 
* S.D. 


^ ;4.31 

3.48 ^ 


13.79 
3.24 



Traditional 
lit 



Mean = 15.91 f 



S.D. = 10.92 



2'00 



TABLE 12.9 



Means and Standard Deviations of .the 
2x4 ANOVA on Efficiency 



Grannnatical 
Category 



c 
o 



0} 

C 

o 
c 
o 
u 



Mean 
S.D. 



Percent ^ 
Deletion 



Mean 
S.D. 



NQun§ & 
Pronouns 




Verbs 



Mean 
S.D. 



Adjectives ' 
& Adverbs 



Mean 
S.D. 



Conjunctiohs 
& Articles 



Mean ' 
S.D. 



Z Pu 



3.58 
2.10 



CO 

u 

> 



2.83 
1.43 



20 



X7 



3.33 
1.77 



> JO 

^ u 

V > 



3.17 
1.46 



<D 
J2 



4J 

U 

c 

0 



or 



u 
u 
c < 
o 



3.24 
1.14 



80 



3.08 
1.30 



• . Percent Geletion 

20' 80 



Percent Del^ion 
20 \ . 80 




2.87 
1.45 



Percent Deletion 



20 



80 



3.04 
1.48 



3.30 
1.48 



Percent Deletion 



20 



80 



3.01 
1.26 



3.39 
1.00 



Traditional 



Mean =3.39 



S.D. = 1.60, 
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was a large decrement in comprehension for the 807* noun and 
pronoun deleted passage on the multiple choice test, the 
efficiency data were e^cpected to produce an interaction effect. 

Compyison of Normal Subjects to Deaf and Hard^-of -He aring Subjects 

(a^ X 2 X 4 ANOVA was computed for each of the following 
variablesl"^ mul tipTe^cTioice^test , "set relatidn^tes-rj-Y-eadtng™--^ 
r ate , anti r eadi ng—time^ — — — - — Tz-r~^. 



Means and standard deviations for the 2 x 2 x 4 ANOVA on the 
multiple choice test are reported in. Table 12*10. Significant 
differences were^btained for the Subject Population main effect 
(F(l,260) = 140.10, £< .001), 'Grammatical Category main effect 
("f(3,260) = 8.40, £< .001), and Percent Deletion main effect 
(£(1,260) = 27.14, £< .001). In addition, a significant- inter- 
action was obtained between Subject x .Percent Deletion (£(3,260) 
= 4.15, £^ -01). The norma\ subjects scored significantly better 
than the deaf subjects on the multiple choice test. According to 
Figure 12.2, the interaction between Subject Population and Percent 
Deletion indicated that the 807. deletion level had a greater effect 
on the normal group than on' the deaf group. The intei^ction between 
Grammatical Category and Percent Deletion is illustrated in Figure 
12.3. 

The- means and 8tan4ard deviations for the 2 x 2 x 4 ANOVA on 
the number of correct responses on the set relation test are 
reported in Table 12.11. There were significant differences found 
among the Subject Population main effect (£(1,260) = 53.00, 
£< .001) and the Percent Deletion main effect (£(l,260) = 9.76, 
£< .01). As expected, the normal subjects scored higher than 
the deaf and hard-of -hearing subjects, and a higher comprehension 
score was attained on the 207. passages than on the 807. passages. 
None of the interaction terms was significant. 

On tKe variable of reading time, the 2 x 2 x 4 ANOVA yielded a - 
g.ignif leant difference only among the Subject Population main effect 
(f(1,260) = 4.36, £ < .05). The dea^n'd hard-of-hearing subject^ 
required more reading time than the normal subjects. The liieans 
and standard deviation^ are reported in Table 12.12. Again, norr 
of the interaction terms approached significance at the .05 lev/ 

Among the main effects of the 2 x 2 x 4 ANOVA on reading 
' rate, the Percent Deletion main effect was significant (£(1,260) 
' = 7.42, £< .01). A significant interaction effect (£(3,260) ( 
= 3.95, £ < .05) was ^ound between Subject Population and Grammi^tical 
Category and ir illustrated in Figure 12.4. Readitig rate generally 
decreased a,t the 807. level as compared to the 207. level. The 
significant interaction between Grammatical Category and Subject 
Population indicated that reduction of nouns and pronouns and 
verbs produced the, greatest effect upon both the normal and deaf 
and hard-of-hearing subj»ect groups.. Means and standard deviation8__ 
for the 2 X 2 X 4 ANOVA on reading rate are reported in Table IZ.12. 
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/ TABLE 12.10 

Means anjl .S^tandard Deviations of the 
2x2x4 ANOVA on the Multiple] Chr&ice Test 



Grammatical 
Category 



to o 

P o 

^o u 

2 



> 



0) 

> ^ 
O > 



— 

c 

o » 

o o 

^ < 

o 

U 1^ 



Mean 



Percent 
Deletion 



Mean 
S.D, 



Subject 
Population 



31,92 
10.50 



37.41 
11.89 



36.28 
11.48 



38.89 
12.45 



20 



80' 



39.01 
12.01 



Normals ^ i>l 



33.38 
11.00 



Deaf 



Mean 
S.D. 



Nouns &. 
Pronouns 



Mean 
S.D. 



Verbs 



42^26..^. 
9.97 V 



29.58 
10.07 



hlonn^s " 
20 80 



Deaf 



20 



80 



29 
8 



42.50 
i 7.41 

— ^ 

J?*^ Normals 
^p40 ■ , 80 



,06 
.13 



32.47 
9.27 



22.13 
4. .69 



Deaf 



20 



80 



Mean 
S.D. 



49.22 
6.41 



40. 
8. 



50 
11 



■30.47 
11.14 



28.59 
"8.40 



Ad j ectives 
& Adverbs 



Normals 

20 ' 80 



I>eaf 

20 . ' 8Q- 



f ' , 



Mean 
S.D. 



44.44 
7.73 



41. 
8. 



94 
88 



29. 6J 
10.49 



27.8B'' 
, 8.89 



Conjunctions 
& Articles 



Normals 
20 80 



Deaf 
20 80 



Mean 
S.D. 



50M1 
5.^4 



r 



40. 
10. 



27 
95 



30.67 
11.63 



34.24, 
11.25 
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/Figure 12.2. Interaction between Subject Population and Percent 
^ ' Deletion in the 2 x 2 x 4 ANOVA on' multiple choice 

^ ' V comprehension. 
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Figure 12.3. 



20 -^80 
Percent Deletion 
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Interaction between Granmatical Category and 
Percent Deletion in the 2 x 2 x 4 ANOVA on 
multiple choice comprehension. 
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TABLE 12.11 

Means and Standard Deviations of the 
2x2x4 ANOVA on the Set Relation Test 



Granmatical 
Category 


'Nouns & 
Pronouns 


» 

U 
V 
> 


AdJectLves 
& Adverbs 


& Articles 


— — ^ 'f— ' 

Mean 
S.D. 


11.59 
2.55 


11.40 
3.73 


11.74 
3.29 


11.72 
2.88 


Pe rc en t 
Deletion 


20 


80 


Mean 
S.D. 


/ 


12.15 
3.18 




11.07 
3.01 




oUD J ec t 
Population 


Normals 


Deaf 


Mean 
S.D. 


12.81 
2.89 


10.31 
2.88 


iiovins cx 
Pr'^nouns 


20 


Normal 8 

80 


20 


Deaf 


80 




Mean 
S.D. 


13.61 
2.37 


11.22 
1.99 


11.20 
2.48 


10.00 
2.04 


Verbs 


20 


Normals 

80 


20 • 


Deaf 


80 




Mean 
S,D. 


13.50 
2.90 


12.89 
3.55 


10.53 
3.47 


. 8.47 
2.87 


Ad j ectives 
& Adverbs 


20 


Noraals 

80 


•20 


Deaf 


80 




Mean 
' S.D. 


13.11 
3.14 


12.67 
3.29 


10.25 
3.32 


10.71 - 
2.71 


Con junc tions 
& Articles 


20 


Noraal 8 

80 


20 


• D 


eaf 


80 




Mean 
S.D. 


13.78 
2.34 


11.67 
2.68 


10.78 
. 3.00 


10.59 
2.50 
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TABLE 12.12 

Means and Standard Deviations of the 
2 :^ 2 X 4 ANOVA on Reading Time 



Grammatical 
Category 
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CO 
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^ a 
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. Mean 
S.D. 



Percent 
Deletion 



13.14 
4.24 



14.26 
5.53 



20 



13.99 
5.91 



13.52 
2.88 



80 



Mean 
S.D. 



14.16 
5.36 



13.31 
4.10 



Subject 
Population 



Normals 



Deaf 



Mean 
S.D. 



13.15 
3.12 



14.37 
6.05 



Nouns 6 
Pronouns 



Normal? 



20 



80 



Deaf 



20 



80 



Mean 
S.D. 



13.^1 
2.84 



13.06 
2.92 



11.89 
4.8^ 



13.68 
6.11 



Verbs 



Normal s 



20 



80 



Deaf 



20 



80 



Mean 
• S.D. 



13.60 
4.63 



11.92 
2.84 



16.89 
7.29^ 



14.80 
5.74 



Adjectives 
& Adverbs 



Normals 
20 80 



Deaf 



20 



80 



Mein 
S,D. 



13.59 
2.38 



13.20 
■ 4.05 



16.20 
10.17 



13.18 
4.66 



Conjunctions 
& Articles 



Normal s 



Deaf 



20 



80 



20 



80 



nean 
S.D. 



13.01 
2.34 



12.99 
2.35 



14.31 
3.48 



13.79 
3.2^1 
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Figure 12»4. 



Interaction between Grammatical Category and 
Subject Population in the 2 x 2 x ^ ANOVA 
on reading rate* 



ERIC 



208 



191 



\ 

\ TABLE 12. i3 

?ieaus\and Standard Deviations on the 
2 x\ 2 X 4 ANOVA on Reading Rate 



Grammatical 
Category 


Nouns & 
Pronouns 


ca 
u 

V 

> 


Adj ectlves 
& Adverbs 


Conjunctions 
& Articles 


Mean 
S.D. 


198.16 
123.19 


190.72 
65.02 


190.58 
52.10 


192.53 
41.67 


Percent 
Deletion 


20 \^ 


80 


Mean 
S.D. 


204. 4l\ 
93.40 y 


181.45 
50.94 


Subject 
Population 


Normals 


Deaf 

• 


Mean* * 
S.i>. ' 


193.34 
51.37* 


192.48 
96.09 


Nouns & 

Pronouns 


normals 
20 80 


Deaf 
20 80 


Mean 
S.D. 


190.73 
41.03 


162.66 
40.79 


ne.ie 

231.00 


171.57 
63.61 

' 


Verbs 


Normals 
20 80 


Deaf ^.—.....y^ 
20 80 


Mean 
S.D. 


214.59 
81.99 


203.55 
60.68 


171.25 
" 49.76 


171.34 
55.42 


AajecLi.ves 
&. Adverbs 


Normals 
20 80 


Deaf 
20 80 


Mean 
S.D. 


196.26 
36.51 


183.57 
48.67 


194.41 
67.97 


188.40 
56.23 


Conjunctions 
& Articles 


Normals 
20 ^ 80 


Deaf 
20 80 


Mean 
S .D« 


207.54 
41.22 


187.86 
33.06 


193.27 
47.27 


180.82 
. 42.79 
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Conclusions 



Itxwas concluded from 'the Analyses on the deaf and hard-of- 
hearing subjects that elimination of 807. nouns and pronouns 
produced a decriement in comprehension in comparison to the tradi- 
tional passagei Elimination of verbs and adjectives and adverbs 
had no appreciable effect upon comprehension at either the 20 or 
807. levels. TUere was some indication that 807. elimination of 
articles and conjunctions was associated with superior performance 
for the deaf and hard of hearing on the multiple choice comprehen- 
sion test. Performance on the 20-itern set relation test was 
unexpectedly ibw. None of the nine treatment means exceeded 
chance performknce. Thus, it was not possible to assess compre- 
hension of thejcomplex set relat^Lonships among the deaf and 
hard-of -hearing subjects in the present study. * 

i 

It was exjpected in the 2 x 2 x 4 ANOVAs that normal subjects 
would perform liigher on the dependent variables than the deaf and 
hard-of -hearing subjects. On both measures of comprehension, 
the normal subjects did score significantly higher than the 
hearing handidapped subjects. In addition, the normal subjects 
required signit icantly l^ss time to read the reduced passages.* 
Reading rate, however, was not signif icantly different between 
the two subject populations. The interaction^f ound between the 
Subject Population and Percent Deletion indicated that although 
the normal subjects read faster than the deaf and hard-of -hearing 
subjects at both the 20 and 807. levels, reduction at the 807. level 
had a greater effect upon the normal subjects than upon the deaf 
and hard-of -hearing subjects. ; 

One of the assumptions upon which this study was based is 
tnat written and spoken language contaj^ many words And word 
sequences which are unnecessary for the comprehension of a 
message. Another assumption is that so-called "correct" writing 
styles have evolved quite independently of the psychological 
factors involved in learning from written or spoken language. 
Further, it may be that thought itself is telegraphic in nature. 
Vigotsky (1934) has argued that the speech of pre-school children 
is highly egocentric in nature. According^to him egocentric 
speech becomes "inner speech" as we grow older. Inner speech is 
verbalized thought that is for oneself. Since it requires no 
outside auditor, it does not have to meet the requirements of the 
formal speech community. Thus, such speech may be highly tele- 
graphic in nature in that it strives for minimal redundancy. The 
results of this .experiment have demonstrated that it is possible 
to eliminate rather large percentages of certain grammatical 
categories without seriously affecting the comprehension of 
hearing handicapped subjects. Since the' deaf have difficulty 
in the verbal area, reduction of verbage^ in written messages 
may result in more efficient reading materials for these students. 
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CHAPTER XIII 



EXPERIMENT xj: — APPLICATION OF THE SUBJECTIVE 
DELETION SCHEME TO FILM CAPT*IONING FOR THE DEAF 



Introduction 



The purpose of the present study was to examine the 
feasibility of applying the telegraphic concept \o film captioning 
for the deaf. The film and videotape media ar^^^increasingly being 
used in the education of the deaf. In a s-tudy by Gates (1970), it 
was found that the) amount of information received by deaf students 
viewing in^truct^nal television was significantly greater when 
captions were-ihcluded in the presentation. Gates suggested that 
the printed w(5rd facilitates the acquisition of verbal information 
among deaf students more than does either speech or manual commu- 
nication. 

The telegraphic concept is based on the presence of r^3^dant 
and- superfluous information in the English lar.guage (Garn^ , \^62 ) . 
Recent studies by Martin and Pantalion (1973) and SheffiMd and 
Martin (1973) demonstrated the feasibility of applyLrrg the tel€ 
'graphic concept in the development of prose materials for normal 
college and high school students as well as for blind high school> 
sttidents. Both studies used the sentence as the basic unit for 
deletion, and deletion was made on the basis of the relative 
importance of the words within each sentence. This deletion metho<| 
is termed the SHORT (Subjective Hierarchy of Relevant Terms) methoc 
^nd th^ generation of different levels of telegraphic! prose is 
accomplished by the deletion of words judged least important by 
subjects who are instructed to rank the words within a sentence in 
*the order of their importance for communicating the kernel idea of 
a sentence. The results of both the Martin and Pantalion study 
and the Sheffield and Martin study indicated a considerable savings 
in time and no significant loss in comprehension for the SHORT 
telegraphic versions when compared to the traditional versions of 
the passages. 

Partovi (1973) examined the effects of SHORT telegraphic 
passages upon the reading behavior of deaf subjects. The results 
of this study indicated no significant differences in comprehen- 
sion between the telegraphic versions of the passage and the 
traditional passage. 

This study was concerned with examining the effects of 
telegraphic communication on the level of comprehension of deaf 
students. Two sets of films, one set with signing only, the other 
set with signing and captions, were developed so that it could be 
determined which format would be most advantageous for the deaf 
audience. Based on results from the Gates (l970) study, it was 
- hypothesized that the films with signing and captions vpuld be 
superior to the films with signing only. \^ 
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Deletion levels of 10, 30, and 50% were ch«^n for both sets 
of films. The telegraphic passages were those developed using the 
SHORT method by Sheffield and Martin (1973) and also used in the 
Partovi (1973) stvdy. This study was designed to determine the 
effects of telegraphic captions on comprehension, the comprehen- 
sibility of teiegJ-aphic signing, and the levels of telegraphic 
captioning and sigfl^ing that are tolerable when performance on the 
comprehension test^for subjects watching the telegraphic films are 
compared with the performance of subjects watching the traditional 
films. 

Method ^ 



Subj ects ^ 

Subjects were 79 students in grades eight through twelve 
attending the Pennsylvania School for the Deaf.' Each of the eight 
treatment groups contained from 6 to 17 subjects. Data obtained 
on subject IQ, vocabulary, and paragraph comprehension were avail- 
able in order to perform analyses of covariance in the event that 
the groups were unequal with respect to these variables. 

Materials 

Eight 16mm color films were developed for this study. Each 
film told the story of two warring African nations, Mambo and Yam. 
Two film formats were used, one in which the prose was presented 
by a manual communicator using signs as described in A Basic Course 
in Manual Communication (National Association of the Deaf , 1970) , 
the other in which captions of the prose were superimposed across 
the lower one-third of the screen and were iJresented simultaneously 
as the words were signed. The traditional , 10, 30, and 507. reduced 
passages of "Mambo and Yam" (Appendix A) were presented in each of 
the two film formats. The telegraphic versions of the story were 
the same as those developed by the SHORT method and described in 
the First Year Interinl Report (February 28, 1973). Some of the 
words in the passages did not have equivalent signs, in whiCh case 
an attempt was made to use an acceptable synonym. The translator 
pronounced each word with emphasis as it was ^ign^ed. 

A 40-item multiple choice test (Appendix A) was used to assess 
comprehension for the eight groups of subjects. An IBM answer 
sheet was used by each subject to record the test answers. 

Procedure 

Treatment' conditions were randomly assigned to classroom^ 
groups. Thus, each of eight film presentations was viewed by a 
single class. Following the film presentations, each subject 
was administered a multiple choice test and provided an IBM 
answer sheet for recording test answers. 
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' Design and Analysis 



we 



Because intact classes were use'd, records for each subject 
were obtained from the school and three 1 x £^NOVA designs were 

sed to determine whether any differences existed among the eight 
groups on IQ, vocabulary, or paragraph comprehension scores- 
After the multiple choice comprehension scores were obtained, 
correlation-8 were performed to determine which of the three 
facttors correlated positively with the comprehension measures. 
Multiple regression analysis was then performed to determine which 
of the pos»ble combinations of the three factors was most highly 
correlated with multiple choice scores. Finally, a 2 x. 4 analysis 
of covariance and a l"x 8 analysis of 5^ovariance were performed on 
the multiple choice scores to determine whether any significant 
differences existed among the eight treatment conditions on the 
adjusted means. ^ 



Results 

Test item statistics were computed on 78 of the subjects who 
^respjinded to the multiple ch04.ce comprehension test. The Kuder- 

Richardson #20, mean point-biserial , mean item discrimination, and 
xmeanTitem difficulty were .69,' .27, .31, and .37, respectively. 

Three 1x8 P^OVAs were used to determine whether ^ny signif- 
icant differences existed among the eight treatment conditions for 
IQ, vocabulary, or paragraph compreh^ension scores. Significant 

'differences were found for each of the three variables. An of 
2.40,' df = 7, 71, £ < .05 was found for IQ; an F of 6.99, dj[ = 7, 
71, £ < .001 was found for vocabulary scores; and an F_ of 6.99, 
df = 7, 71, £< .001 was found for paragraph comprehension scores. 
Table 13.1 presents the means and standard deviations for each 

' of the variables. 

The intercorrelation matrix (Table 13.2) indicated that each 
of the three variables was positively correlated with the multiple 
choice scores. The multiple regression analysis indicated that 
the best model for analyzing the multiple choice scores was a 
composite of tWe three variables (R = .61, df_ = 78). Consequently, 
the multiple choice scores were analyzed using the three variables 
as covariates so that differences in the three uncontrolled 
variabfes were adjusted among the eight treatment groups. 

The means, adjusted mearvp , and standard deviations for the 
number of multiple choice i^^e^ny^nswered correctly are presented 
in Table 13.3. Figure 13 . iVjj/ustrates the performance of the 
eight groups on^ the test. Also presented on the right ordinate 
is the presentation time for the four different passage lengths. 
The 2x4 analysis of covariance yielded a significant difference 
between presentation modes (F^ (1,68) = 21.67, £< .001) and 
across deletion levels (£ (3768) = 3.45, £< .05). The Scheffe 
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TABLE 13.3 

Means, Adjusted Means, and Standard Deviations 
for the« Multiple Choice Scores for Each of 
the Eight Treatment Conditions 





Mean 


Adjusted 
Mean * 


Standard 
Deviation 


Signing 








Traditional ' 


12.625 


13.391 - 


.•3.662 


107. 


14.429 


14.678 


- 1.989 


307. 


11.833 


12.330 


3.433 


507. 


l)l.824 


12.808 


2.721 


Signing 6c 
Captions 

'Tra'ditiona]?ij 

107. 

3p7. 

507. 


20.429. 
20.333 
22.^^4 
16.500 


19.494 
19.817 
21.042^ 
' 15.129 . 


4.791 
" 5.125 
4.152 
4.276 , 



*l!sing IQ, vocabulary, and paragraph comprehension as 
covariates. 
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Figure 13.1. Adjusted mean multiple choice comprehension scores 
by film type and deletion level. Presentation 
time is presented on the right ordinate. 
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analysis itidicated that multiple choice scores were significantly 
less (297.) .for ^subjects watching the films with. signing only than 
they were l^f or subjects watching the films^with signing and captions, 
AlLhough tfie Scheffe arralysis performed on the Deletion Level main 
effect did jhAt, 'yield aiiy ^significant differences, the smallest 
£-value to result ffotn^the pairwise comparisons was between the 10% 
reduced versiotis and th^ 507* reduced versions of the story (£ < .10) 
Sub.Jects assigned the two 507* reduced versions answered 167* fewer 
multiple choice 'items Correctly than subjects ass^^d^the 10% 
reduced versions of thp story, ^ 

A significant F value was found in the 1x8 analyses of co- 
variance performed on multiple choice scores (F^ (7,68) = 5,34, 
£< .001), The Scheffe analysis indicated that subjects watching 
each of the four versions presented with signing only' answered 
significantly fewer questions .cotrectly than subjects watching the 
30% reduced version of the story presented with signing and cap- 
tions. In addition, subjects presented the 30 and 50% reduced 
versions with signing only answered significantly fewer questions , 
correctly than subjects presented the traditional and 10% .reduced 
versions with signing and captions. No significant differences 
were 'found among the four versions of the story presented with 
signing- and captions. 

\, ' I)iacussian and Conc|usi,o;n^ ^ 

, ^ ' i\ . , 

Results' of the 2 x/a .analysis ' df;,^c,Ovariance<rtonfirmed the , 
results found by Gates (1970). Pres entation of captions facil- 
itated' comprehension. Subjects watching the films in which bojih 
signing and captions we^re used performed better than subjects 
wa^tching the films with' dicing only. 

Inspection of Figure 13.1 show^^.^that deletion levels of 30 
and 50% in the signing only conditiohs had lilitle effect upon 
comprehension in comparig^^n to the traditional and 10% versions. 
However, the signing only condition was associated with extremely 
low comprehension scores "for all, four treatment conditions. There 
was a rather decided drop in com^Jrehension atjthe 507. deletion 
level in the signing and caption condition. It is interesting to- 
note that while there was a 23% drop in comprehension between the 
traditional and 50% signing and caption conditions, there was a^ 
corresponding reduction of 54% less time devoted to the presenta- 
tion of the 50% deleted message. Also noteworthy, is the fact 
th^t there was a slight increase in comprehension (7%) at the 307. 
level for the signing and caption condition in comparison to the ^ 
* traditional message, in spite of the 37% reduction in presentation 
time. 

In conclusion, the results of tlAa experiment are encouraging. 
They suggest that at least 30% deletion levels can be tolerated by 
deaf and hard-of -hearing students when telegraphic signing and 
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telegraphic captions are employed simultaneously. Telegraphic 
captioring for the deaf may be a viable alternative to present 
day methods of captioning employed in the preparation of 
educational materials for hearing impaired students. 
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CHAPTER XIV 

EXPERIMENT XII EFFECT OF 'A GRAMMATICAL AND 
WORD FREQUENCY DELETION SCHEME UPON READING 
PERFORMANCE 'OF HEARING IMPAIRED STUDENTS 



Introduction 

Reduction of traditionally written materials to telegraphic 
prose is based upon the assumption that the language is redundant. 
Studies by Fries (1952), Weaver (1965), and Herdan (1966) support 
the existence of redundancy by demonstrating the predictability of 
certain parts of speech. Based upon the findings of this research, 
two dimensions of meaning termed lexical and structural meaning 
have been identified. It is the structural words, such as articles, 
prepositions, auxiliary verbs, conjunctions, and pronouns which 
provide the least amount of meaningful information. Structural 
words are described as forming short and restricted distributions. 
For example, vhen a structural word is omitted in a cloze test, 
the number of different words which can be used to replace the 
missing word is very limited. In addition, it is the structural 
words that form the class of very high frequently occurring words 
in the language (Herdan, 1966). 

Two methods of identifying and reducing redundancy were used 
in this study. One method was based on the systematic omission of 
words based upon thelr^ parts of speech. Tne second method was 
based upon word frequency. The methodology used in this experiment 
was developed from research completed by Martin and Chitwood (1972) 
and Martin (197A) on populations of normal hearing subjeccs. 

Martin and Chitwood examined the development of telegrapjiic 
materials by a reduction procedure based upon the objective 
elimination' of various parts of speech. For this reduction proce- 
dure, a computer program was written to randomly delete designed 
parts of speech at varying levels of reduction. Each word in the 
original passage was first labeled as to its part of speech. With 
the aid of an IBM 360/65 computer, passages were generated based 
upon the random deletion of the following categories-: nouns and^ 
pronouns; verbs; adjectives and adverbs; prepositions; and 
articles and conjunctions. Each of the five categories was deleted 
at 10, 20, 40, 60, and 8C7. reduction levels. Thus, 25 treatment 
passages were developed and t^ped in traditional format. 

The original passage and 25 reduced versions were used for 
testing 4b8 sophomore psychology students at Sam Houston State 
University. Significant differences were associated with each 
independent variable (Percent Deletion and Grammatical (Category) 
on the variable of comprehension. The interaction between the 
two main effects was also significant. In general, comprehension 
decreased as percent reduction increased. With respect to gram- 
matical category, up to 40Ti deletion of nouns caused no significant 
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decrease in comprehension in comparison to the traditional passage. 
Deletions wixhin thja verb category, as Well as the articles and 
conjunctions 'category , revealed no differences in ^'bpmprehension 
betv{«en the traditional passage and all passages np; to and including 
the 60% deletion level. Deletion Up to and inclufding 807. of the 
preposition^ category showed no significant differences with respect 
to ccn>prehension. Thus, the reduction of nouns resulted in the^ 
.greatest .effect 'upon comprehension, whereas reduction* of preposi- 
tions resulted in the least effect upon comprehension,^ The effect 
of reducing the remaining categories could not be dif f ei'entiated , 
•but their effect was not as gneat as that found for the noyn 
category. 

Martin (l97^) examined the variable <rf .yord frequency as it 
relates to redundancy. As was noted earlier by Herdan (1966), 
t^p words of 'restricted distributions such as the function words, 
occur with the greatest frequency in the language. It is^not 
surprising, therefore, to find a close similarity between the 
high frequently occurring words in a passage ^^j^^^^he* relatively 
unimportant gramraatical parts of speech. 

If, 

Two passages were prepared for reduction based upon word 
frequency in the Martin study. Analysis of the frequency of each 
word within the passages was performed on an IBM 360/65 computer. 
The resulting distribution of words within the passages were 
divided into three categories of high, medium, and low frequently 
occurring words, each containing approximately one-third of the 
total number of words in the passages. The computer was programmed 
to reduce the number of words ^in eech of the three categories at 
10, 30, and 507. deletion levels. The nine reduced versions and the 
traditional for each passage were tested on 412 undergraduate 
students with the following results. In general, passages in which 
the high frequency words were deleted wei;e superior to the pas-sages 
in which the medium or low frequency words were deleted with respect 
to comprehension measured by. a multiple choice test. All 107. 
versions were significantly superior to the 507. medium and low 
frequency versions. The reduced passages did not result in less 
rf^ading time than the t^raditional , and reading rates tended to 
decrease significantly wheh 50% of the high frequency words were 
deleted.* 

The present study consists of two experiments designed to 
examine the effects of delet<fng different parts of speech and of 
deleting different woird frequency categories on a^sample of deaf 
and hard-of-hearing subject's. The effects of deletion leyel and 
type of reduction were examined in relation to: comprehension, 
reading rate, teading time, and the efficiency measure. 
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Method 



Subjects 

The subjects were 210 deaf and hard-of -hearing male and 
female students at the Texas School for the Deaf in Austin, Texas. 
Students were selected from grades eight thrdugh twelve. Informa- 
tion pertaining to age, IQ, reading achievement, and hearing loss 
were obtained fronr each student's admission records. 

A number of subjects were eliminated from the study because 

of incomplete background data. Therefore, 201 subjects were 

tested in the frequency deletion study, and 197 subjects were 

tested in the gramnatical deletion study. . 

Materials 

Vt\e prose selections that were analyzed for use as the 
criterion passages were "Sari Francisco" and "Mambi> and Yam." 
"San Francisco" describes the impact of a devastating earthquake 
on a major urban area. "Mambo and Yam" is a story about two 
warring African nations. According to the Flesch (1949) 
Readability Formula, "San Francisco" is in the 10th through 12th 
grade level of difficulty, while "Mambo and .Ysm" is in the fairly 
easy /th grade, level of difficulty. 

The analysis of the frequency of each word within the "San 
Francisco" passage was performed on an LBM'360/65 computer with 
a computer program written in FORTRAN IV-G computer language. 
The resulting printout listed the word types (each different word 
in a passage is one type regardless of its frequency of occurrence) 
In order of descending frequency. The token count (number of times 
each word appealed in the passage) was given for each type as was 
the rank. The most frequent word had a rank of one, the second 
most frequent a rank of two, etc. In addition, a cumulative 
frequency was given for each type based on the frequency of that 
type plus the frequencies of all types having a lower rank number. 
The frequency analysis performed on the passage was also stored on 
a computer disk for use in the telegraphic materials' generation 
program, figure 14.1 presents the frequency curves of the words 
as a function of their ranks from "San Francisco." The graph shows 
the points at which the tokens were divided into thirds to designate 
the low, medium, and high word frequency categories. Table 14.1 
indicates the rank, frequency range, number of tokens, and percent 
of corpus for each frequency category for the passage. Since there 
is no empirical basis for dividing types wlthifl frequency cate- 
gories, the frequency categories were divided at points where 
frequencies change, so that the number of tokens in each frequency 
category was only approximately equaj. to one-third of the total 
number of tokens. 
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TABLE 14.1 

Classification of Frequency . 
Category by Frequency Ra'nge 



(San Francisco) ^. 



Frequency 
Category 


Rank 


Frequency 
Range 


# of 

Tokens ' 


7. of 

Corpus 


High 


1-20 


233-16 


891 


32.9 


Medium 


21-188 


17-3 


952 


35.3 


Low 


189-905 


2-1 


860 


31.8 



The generation of the telegraphic materials was performed by 
a computer program designed to delete specified percentages of 
tokens within one of the three frequency levels. In the prelim- 
inary stages, the design specified percentages of each type to be 
deleted within one of the three frequency levels. However, because 
there were words in the low frequency category with a frequency of 
one or two, the program was altered to Randomly delete specified 
percentages from the entire frequency category of tokens, with 
each token having an eqlial chance of being deleted. This change 
in the computer program did not appreciably affect the type of - 
telegraphic materials produced from the high frequency category; 
however, it allowed for any specified percentage to be deleted 
from the low frequency category.^ 

Deletion levels of 10, 30, and 50V. were selected for each of 
the three frequency levels. The traditional version and each 
reduced version of the passage was printed double spaced on 8-1/2 
X 11 inch paper. The original sentence and .paragraph formats were 
maintained in the reduced versions of the passage. A 60-item 
multiple choice test and 20-item set relation test were used to 
measure comprehension. A test only treatment condition was also 
added to the study. Thus, there were 11 treatment conditions: 
the traditionaX^ passage, nine reduced versions, and the test only 
condition. 

This study was.albO concerned with developing a deletion 
scheme based on granmatical categories. " 'Ttoabo and Yam" was 
chosen as the traditional passage for this activity. Eight 
additional versions of this passage were generated by a computer 
program designed to randomly delete selected percentages of words 
from specified granpatical categories. The main processi^ program 
was written in the COBOL programming language because of the 
relative ease with which it handles alphabetical data. Subprograms 
which generated the random numbers for the deletions were written 
in FORTRAN. Each word in the ^traditional passage was first 
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assigned to one of each parts of speech and grouped into four 
categories for use in the experiment: nouns and pronouns, verbs, 
adjectives and adverbs, and articles and conjunctions. In a 
similar study by Martin and Chitwood (1972), deletion of preposi- 
tions had no effect upon comprehension. Therefore, this category 
was omitted from the study in order to conserve the limited number 
of subjects available for the remaining treatments. Deletion 
levels of 20 and 807. were selected for reducing each of the four 
categories. Only one category of words was deleted at a specified 
level of reduction so that there were four versions of the passage 
at each deletion level. , 

The number of words in each grammatical category in the 
traditional passage were: 395 nouns. 111 pronouns, 291 verbs, 289 
adjectives, 84 adverbs, 135 articles, and 110 conjuncti&ns. The 
percentage of each grammatical -category to the total number of 
words in the passage is as 'follows nouns, 77. pronouns, 18/. 
verbs, 187. adjectives, 57. adverbs^7. arti^^^, a^d TL conjunctions. 
.Table 14.2 presents the percentag^ of words bitrirtrted from the tradi- 
tional passage for each of the reduced • treatment versions. 



TABLE 14.2 

Percentage of Wonds Omitted from the Traditional 
PassDe for Each of the Reduced Treatment Versions 

F 

" ;^E^r(Manibo and Yam) 



Grammatical Category 


Percent 
207. 


Deletion 
807. 


Nouns & Pronouns 


67. 


257. 


Verbs 


yu 


147. 


Adjectives £« Adverbs 


47. 


187. 


Articles & Conjunctions 


3% 


127. 



Each of the eight reduced versions and the traditional version 
were -printed double spaced on- 8-1/2 x 11 inch papet. The original 
sentence and paragraph ' formats were maintained in the reduced 
versiofts of the passage. A 20-item set relation test and 40-item 

multiple choice test developed in the Martin and Alonso a967; 

study were used in the present study. The grammatical deletion 
phase of this experiment involved the administration of the. 40- 
it^ multiple choice test two days prior to "the administi;.ation of 
the treatment passages. This was done so that pre-test comprehen- 
sion measures could be used as a covariate in the final analyses. 
Each subject was administered this test in one of his regular 
classes. 
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Procedure 

The procedure for administering the treatment packages to 
the subjects was the same for both experiments. All the materials 
were assembled into individual packets. Each packet contained: 
one version of the passage, a time recording form, an IBM answer 
sheet, a multiple ' choice test, and a set relation test. The 
materials for the test only condition consisted of: an IBM 
answer sheet, a multiple choice 'test, and a set relation test. 
The test was conducted on the campus of the Texas School for the 
Deaf in one of their classroom |uditoriums. Testing was divided 
into nine sessions with each session containing 20 to 30 subjects. 
Instructions were given orally to an interpreter while she trans- 
lated the instructions to the subjects. Tests were distributed 
randomly to subjects. Subjects were instructed to begin at the 
same time. When each subject finished reading the passage, the 
elapsed reading time was recorded on the time recording form. 
Each subject then responded to the two comprehension tests. 

Design 

The frequency study was analyzed apart from the grammatical 
study. Analysis of variance and analysis of covariance were used 
to evaluate the results of, the comprehension multiple choice and 
set relation tests, reading rate, reading time, and the efficiency 
measure. 

Among the independent variabiles (Percent Deletion and Level 
of Frequency) in the word frequency study, a 3 x 3 ANOVA was 
performed. A 1 x 10 ANOVA was also used to assess the comparison 
between the reduced versions and the traditional passage. 

Analysis of covariance was performed in order to control for 
IQ, reading comprehension, hearing loss, and pre-test comprehen- 
sion. Passages developed by the word frequency reduction method 
were examined in 3 x 3, 1 x 10, and 1 x 11 ANOCOV designs. The 
Scheffe test of multiple comparisons was performed when differences 
2ir.ong effects were significant. 

Again, analysis of variance and analysis of covariance was 
performed on the data from the grammatical reduction study. A 
2x4 ANOVA design (Percent Deletion x Grammatical Category) and 
a 1 X 9 ANOVA design were u6ed. Adjustments of the means were 
made for subject IQ, reading comprehension, hearing loss, and 
pre-test comprehension data and analyzed in the 2x4 and 1x9 
ANOCOV designs. ^~ 
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Results and Discussion 



Grammatical Deletion Data 

The grammatical del etion> data were examined in a 2 x 4 ANOVA 
design. Differences between treatiftent means for the Deletion Level 
main effect on the multiple choice test^were not significant. 
However, for the Grammatical Category main effect, differences 
between the noun/pronoun and article/conjunction categories 
approached significance at the .05 level (F (3,173) = 2.47, £< .06). 
Means and standard deviations for the number of correct responses 
on the multiple choice test are presented in Table 14.3. Among the 
treatments on the set relation test", grammatical category was 
significant (F (3,166) = 2.72, £< .05). The reduction of verbs 
from the passages resulted in the lowest performance on the set 
relation test, whereas the reduction of articles and conjunctions 
had the least effect upon comprehension. Means and standard 
deviations on the number of correct responses on tHe^a-e^ relation 
test are reported in Table 14.4. 

The efficiency measure is based upon the total number of * 
correct responses on the multiple choice and set relation te^ts 
times 100 and divided by the reading time devotefl to the passage. 
The larger the resulrttng-'valm^^ , -th« -grater is the degree of 
efficiency. Differences dn the efficiency measure yielded no 
significant differences among treatment effects. Means and 
standard deviations are reported in Table 14.8. 

Again, the Grammatical Category main effect was significant 
for reading time (F (3,166) = 3.83, £ < .01). Less time was 
required to read the passages reduced of>.the noun/pronoun or 
verb categories than tlie passages reduced of articles and conjunc- 
tions. Analyses for the reading rate variable produced no signif- 
icant differences. Means and standard deviations are presented in 
Tables 14.6 and 14.7 for reading time and reading r^te, respectively. 

Results of the 1 X 9 ANOVAs yielded no significant differences 
on any of the dependent variables except reading time (F_ (8,188) 
= 2.36, £< .02). The passages in which 807. of the nouns and 
pronouns were deleted required the least amount of reading time. 

The effect of adjusting for pje-test information, IQ, reading 
comprehension, and hearing loss in the analyses of covariance 
generally did not change the results obtained in the analyses of 
variance. 

Differences among treatment conditions in the grammatical 
reduction study were examined in the 2 x 4 and 1 x 9 ANOCOV on 
eacl\ dependent variable. 

s 

Comprehension. Multiple choice scores, set relation scores, 
^^^^and total comprehension were analyzed for differences among treatment 
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effects. None of the comprehension measures yielded significant 
differences* Means, adjusted means, and standard deviations are 
presented for the multiple choice scores, set relation scores, 
and total comprehension scores in Table 14.3, 14.4, and 14.5, 
respectively, for each treatment condition. 

Reading time. The obtained means of reading time were 
adjusted for the variables of reading comprehension, IQ, and hear- 
ing loss. Means, adjusted means, and standard deviations are 
*?reported in Table 14.6. The adjustment was significant only for 
the variable of hearing loss. In the 2 x 4 ANOCOV, deletion level 
had no effect on reading time, but grammatical category yielded 
significant differences among conditions (3,153) = 4.02, £< .01) 
A significant difference among treatment conditions on the 1x9 
ANOCOV was also found (F (8, 175) = 2.46, £< .02). Inspection of 
Table 14.6 reveals that con8i4erably less time was taken to read 
the passages in which 807. of .JtJie nouns /pronouns and verbs were 
omitted in comparison to the Vssages in which ai^ticles/conjuncti 
were omitted. 



ons 



Reading rate. Reading comprehension, IQ, and hearing loss had 
little effect upon the adjustment of .means for reading rate. 
Neither the 2 x 4 nor 1 x 9 ANOCOVs yielded significant differences 
among treatment conditions. Means, adjusted means, and standard 
deviations on reading rate for each condition are presented in Table 
14.7. 

Presentation efficiency. The reading efficiency mfeasure was 
obtained for each subject by summing the total number of correct 
responses on the two comprehension tests (C) and multiplying by 100 
and then dividing by reading time (Efficiency = C x 100 )> 

Reading time 

This measure provides an index of the amount of comprehended 
information per unit of time. The obtained means of presentation 
efficiency were adjusted for reading comprehension, IQ, and hearing 
loss, but no significant differences resulted in the 2 x 4 or 1 x 9 
ANOCOVs.' IQ had a significant effect upoh the adjustment of the 
efficiency means. Means, adjusted means, and standard deviations 
for each treatment condition are reported in Table 14.8. 

Word Frequency Deletion Data 

The passages developed by reduction of word frequency categories 
were examined In the 3 x 3 and 1 x 10 ANOVA designs. Across all 
dependent variables,' no significant -differences were found among 
treatment effects. 

Mean scores obtained on the word frequency passages were 
adjusted for pre-test data, subject IQ, reading comprehension, 
and hearing loss in. the 3 x 3, 1 x 10, and 1 x 11 ANOCOV design. 
The results of the analyses of covarian'ce were insignif icant» 
Across the effects of frequency class and deletion level, no 
' significant differences were found with respect to multiple choice 
comprehension, set relation comprehension, total compt^ehension. 
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TABLE 14.3 

Means,, Adjusted Means," and St-andard Deviations of th 
Number of Correct Responses on the Multiple Choice 
Teat for Each of the Nine Treatment Conditions 

(Mambo and Yam) 



Category 



Mean 



Adjusted* 
Mean 



S.D. 



Noun /Pronoun 

207. 
807. 



14.48 
12.39 



15.17 
13.04 



5.10 
3.80 



Verb 

207. 
, 807. 

Adjective/Adverb 

20% 
807. 

Article/Conjunction 

20% 

80% 

Traditional 



14.57 
13.55 



13.52 
13.35 



15.86 
16.23 

13.74 



14.31 
14.02 



13.76 
14. '65 



14.62 
15.20 

14.43 



5.64 
3.05 



4.92 
4.26 



6.84 
6.64 

'4.95 



fusing IQ, reading comprehension scores, hearing loss, and 
pre-multiple choice test scores as covariates. 
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TABLE 14.4 

Means, Adjusted Means, and Standard Deviations of the 
Number of Correct Responses pn the Set Relation Test 
for Each of the Nine Treatment Conditions 

(Mambo and Yam) 



Category 



Mean 



Adjusted* 
Mean 



S.D. 



Noun /Pronoun 

207. 
, 807. 



10.17 
10.35 



10.45 
10.42 



2.79 
3.16 



Verb 



207. 
807. 



9.67 
9.36 



9.73 
9.21 



3.10 
2.70 



Adjective/Adverb 

207. 
807. 



10.14 
9.10 



10.12 
9.24 



3.07 
3.14 



Article/Conjunction 

207. 
807. 



Traditional 



11,. 05 
11.14 

8.78 



10.77 
10.70 

9.02 



2.57 
2.61 

2.21 



★Using IQ, reading comprehension scores, hearing loss, and 
pre-set relation test scores, as covariates. 
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TABLE 14.5 



Means, Adjusted Means, and Standard Deviations of the 
Number of Correct Responses on the Total Comprehension 
Scores for Jack-Trf -the-N^ime Treatment Conditions 



(Mambo and Yam) 



Category 



Mean 



Adjusted* 
Mean 



S.D. 



Noun/Pronoun 
207. 

807. ' 



24.65 
22.74 



25.80 
23.36 



6.26 
5.37 



Verb 



207. 
807. 



24.24 
22.91. 



24.22 
23.18 



7.16 
4.17 



Ad j ective/Adverb 

207. 
807. 



23.19 
22.95 



23.83 
24.24 



7.32 
5.78 



Article/Conjunction 

207. 
807. 



Traditional 



26.91 
27.36 

22.96 



25.35- 
25.89 

24.01 



8.44 
8.43 

7.73 



*U8ing IQ, reading comprehension scores, hearing loss', and pre- 
total comprehension test scores as cpvariates. 
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' TA^LE 14.6 

'Means, Adjusted Means, and Standard Deviations 
of Reading Times for Each of the 
Nine Treatment Conditions 



\ 



(Mambo and Yam) 



Category 


Mean 


Adjusted* 
Mean 


S.D. 


Noun/ Pronoun 








207. 


9.22 


9.02 


2.89 


807. 


7.13 


' 6.71 


2.74 


Verb 








. 207. 


7.86 


7.74-^ 


2.69 


807. . 


8.27 


8.01 


2.31 


Adj ective/ Adverb 








207. 


8.86 


8.75 


2.80 


807. 


7.80 


7.93 


3.00 


Article/ Con junction 








207, 


10.18 


10.01 


4.18 


807. 


10.09 


9.95 


, 4.90 


Traditional* 


8.00 


^.90 


2.81 


^Using IQ, reading 
as covariates. 


comprehension scores , 


and hearing 


loss 

a 
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TABLE 1^.7 

Means, Adjusted Means, and Standard Deviations 
of Reading Rates for Each of the 
Nine Treatment Conditions 

t 

' (Mambo and Yam) 



Category 


Mean 


Adjusted* 
Mean 


S.D. 


Noun / Pronoun 








L\Jrtr 


179.85 


180.34 


62.74 




187.79 


194.72 


57.59 


Verb ' ' " , 








*207. 


222.09 


229.88 


89.63 


80'. 


177.95 


181.00 


50.69 


Ad j ectlve/ Adverb 








207. 


194.86 


198.80 


87.29 


807. 


189.78 


186.86 


66.75 


Article/Conjunction 








^' 25% 


170.97 


171.35 


52.71 


807. 


^ 171. Zt) 


17S.22 


86.60 


Traditional 


223.57 


224.57 


75.29 


*Uslng IQ, reading 
as covariatee. 


comprehension scores , 


and hearing 


loss 
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TABLE 14.8 

Means, Adjusted Means, and Standard Deviations 
of Efficiency for Each of the 
Nine Treatment Conditions 



(Mambo ^nd Yam) 

4 





,f 


Adjusted* 


> 


Category 


Mean 


Mean 


S.D. 


Noun/Pronour. 








207. 


286.17 


• 293.81 


87.93 


807.' 


351.46 


372.46 


.131.26 


Verb 








20% 


353.05 


360.77 


176.47 


807. 

» 


2-9^79 


304.39 


84.99 


Ad j ective/Adverb 








207. 


299.19 


313.80 


163.24 


807. 


326.68 


341.04 


121.31 


Article/Conjunction 




V 




207. - 


291.87 


277.37 


116.83 


807. 


341.20 


333.29 


204.45 


Traditional 


309.82 t*.- 


325.07 


111.76 


♦Using IQ, reading 


comprehension scores, 


and hearing 


loss 



as covariates. 
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reading time, reading rate, or presentation efficiency. In addi- 
tion, no differences were found between the traditional, teat 
only, and reduced treatment passages. 

Means, adjusted tneans , and standard deviations reported by 
each treatment condition for the dependent variables: multiple 
choice scores, set relation scores, total comprehension scores, 
reading time, reading rate, and presentation efficiency ar 
presented in Tables 14.9, 14.10, 14.11, 14.12, 14.13, ^nd ' 
respectively. 

Reading comprehension and IQ were consistently significant 
as predictors of all dependent variables except the set relation 
test scoi^.e and reading rate. Additionally, pr^-raultiple choice 
test data predicted the multiple choice score in the 1 x 10 and 
1 X 11 ANOCOVs. Hearing loss had no effect on the mean adjust- 
ment of any dependent variable. 



Conclusions ^ 

Deletion of words by grammatical category tended to have 
relatively little effect. None of the analyses in the graninatical 
deletion study shoved deletion level to be a significant main 
effect. Differences between 20 and 8Q7. deletions among the fou^ 
grammatical categories were not sufficient to produce any detectable^ 
effects. When 207. of the noun/pronoun category was'deleted, this 
resulted in a 6^ reduction in the total .number of words omitted in 
comparison to the traditional passage. The 807. reduction of the 
noun/pronoun category resulted in a 25^ reduction compared to the 
traditional passage. This category produced the greatest differ- 
ence in total number of words omitted' at the 20 and 807. levels. 
Because of the greater number of words omitted in the noun/pronoun 
«and verb categories, reading time was less. However, there were 
no differences in either the reading rate or the efficiency measures. 
Consideration of the various covariates used in this experiment 
had little effect upon the overall results. 

Most surprising was the fact' of no significant differences 
anywhere in the frequency study. Deletion levels of 10. 30, and 
507. in each of the low, medium, and high frequency categories 
produced no significant effects. These results are contrary to 
results obtained by Martin (1974) on normal hearing samples in 
which comprehension decreased with increasing levels of deletion 
in the medium and \pw word frequency categories but not the high 
frequency categories. Judging from the results obtained on the 
comprehension tests, the reading passages were too difficult for 
the xdeaf students used in these two experiments . Before definitive 
statements^ can be made with respect to the variables under study in 
these two e^eperiments , replication of the studies should be under- 
taken .with easier reading materials. There is some indication that 
readability of telegraphic materi<^i^s--irs less than traditional 
materials.* Martin (1974) has showi^v that 50% reduced versions were 
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TABLE 14,9 ' • 

Means, Adjusted Means, and Standard Deviations of the 
Number of Correct Responses on the Multiple Choice 
Test for Each of the Ten Treatment Conditions 

(San Francisco) 



Category 


Mean 


Adjusted* 
Mean 


S.D. 


High Frequency 








107. 
307. 
507. 


14.05 

" -14.-67 
""n 15.82 


14.68 
15.64 
15.35 


5.30 
5.24 
6.66 


Medium Frequency 








107. 
307. 
507. 


15.24 
14.83 
13.13 


ii+.66 
14.52 
14.96 


6.16 
6.43 
3.58 


Low Frequency 








107. 
307. 
507. 


12.73 
13.56 
15.71 


14.14 
13.66 
14.58 ' 


■ 5.22 
4.45 
5.78 


Traditional 


14.06 


13.64 


4.26 



★Using IQ, reading comprehension scores, hearing loss, and 
pre-multiple choice test scores as covariates. 
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TABLE 14.10 

Me^ns, Adjusted Means, and Standard Deviations of the 
; Nutnber of Correct Responses on the Set Relation Test 
for Each of the Ten Treatment Conditions 

(San Francisco) 



Category 



Mean 



Adjusted* 
Mean 



S.D. 



High Frequency 

107. 

30% - 
,507. 



9.33 
10.39 
10.41 



9.36 
10.57 
10.06 



2.96 
2.83 
3.34 



Medium Frequency 

10% 
30% 
50% 



10.53 
9.56 
9.40 



10.55 
9.37 
9.71 



2.92 
2.96 
2.35 



V 



Low Freq\4ency 

10% 
30% 
^ 50% 

Traditional 



9.33 
9.72 
11.07 

10.72 



10.60 
9.71 
10.55 

1-0.57 



2.60 
3.16 
2.62 

2.32 



*tJsing IQ, reading compr.ehension scores , 'hearing loss, and 
pre-set relation teat scores as covariates. 
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TABLE 14.11 

Means, Adjusted Means, and Standard Deviations 
ot the Total Comprehension Scores for Each 
of the Ten Treatment Conditions 

(San Francisco) 



Category 


Mean 


Adjusted* 
Mean 


S.D. 


High Frequency 








lO'/i 
307. 

50% 


23.38 
24.50 
26.82 


24.19 
26.41 

26;04 


7.32 
7.59 
8.83 


Medium Frequency 








10% 

30% 
50% 


25.76 
24.39 
22.53 


25.28 
23.71 
24.50 


6.99 
8.40- 
4.41 


Low Frequency 








10% 
30% 
50% 


12.73 
23.28 
26.79 


25.64 
23.17 
25.01 


5.22 
6.42 
7.32 


Traditional 


24.78 


24.26 


5.17 



*Using IQ, reading comprehension scores, Hearing loss, and 
pre-total comprehension scores as covariatee. 




238 



f 



221 



TAfiLE 14.12 

Means, Adjusted Means, and Standard Deviations 
">af Reading Time for Each of the 
Ten Treatment Conditions 



(San Francisco) 



Cakegory 



Mean 



Adjusted* 
Mean 



S.D. 



Hi 



i[;h/fr€ 



requenc^ 



107c 
30% 
507. 



7.95 
9.39 
8.12 



7.85 
8.57 
8.46 



2.82 
5.28 
2.00 



Medium Frequency 

107. 

30% 
507. . 



•7.71 
8.89 
9.27 



7.07 
9.15 
9.09 



.3.26 
3.46 
4.51 



Low Frequency 
107. 

307. .. 
507. 



7.87 
8.72 
10,07 



7.38 
9.12 
9,69 



3.07 
2.40 
3,00 



Traditional 



9.00 



9.12 



2.91 



*U8ing IQ, reading comprehension scores, and hearing loss 
as covariatea. 



\ 
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TABLE 14.13 

Means', Adjusted Means, and Standard Deviations 
of Reading Rates for Each of the 
'Ten Treatment Conditions 

(San Francisco) 



Category 



Mean 



Ad jus ted* 
Mean 



S.D. 



High Frequency 

107. 
307. 
507. 



36.9.82 
325.79 
292,75 



378.88 
341.13 
284.72 



129.99 
162.43 
70.49 



Medlum^Frequency 

107. 
307. 
507. 



391.06 
302.89 
283.51 



412.14 
295.85 
285.24 



143.36 
94.85 
108.19 



Low Frequency 

107. 
307. 
507. 

Traditional 



390.26 
301.91 
242.74 

327.66 



393.01 
289.98 
254.13 

327.24 



478.38 
89.95 
64.75 

95.38 



*U3ing IQ, reading comprehension scores, and hearing loss 
as covariatea. 
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TABLE 14.14 

Means, Adjusted Means, and Standard Deviations 
of Efficiency for Each of the 
Ten Treatment Conditions 

(San Francisco) 



Category 



Mean- 



Adjv^sted* 
MeahL 



S.D. 



High Frequency 

107. 
307. 

50% 



320.62 
331.48 
348.52 



339.43 
366.39 
336.35 



122.05 
194.01 
138.87 



Medium Frequency 

■ 10% 
307. 
507. 



380.18 
282.28 
294.24 



392.40 
271.46 
318.27 



143.50 
56.57 
141.47 



Low Frequency 

107. 
307. 
507. 

Traditional 



347.42 
282.55 
291.50 

302.01 



375.73 
266.66 
286.50 

296.30 



202.12 
98.79 
122.37 

113.36 



*t3sir.g IQ, reading comprehension scores, and hearing loss 
as covariates. 
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significantly more difficult to read than were traditional or 
107. versions. However, 10% versions did not differ significantly 
from either. the traditional or the 107. versions. Since none of 
the passages used in these two experiments exceeded the 307. 
reduction level, it i-a not ct^eArwhether d^: not the telegraphic 
passages were more difficult to fiad^h^^i t^e traditional passages. 
If may be that deaf and hard-of-hearii^-e^^dents are more sensitive 
to differences in readability levels than are hearing students., . 

In conclusion, the results show that elimination of nouns/ 
pronouns and verbs does adversely affect comprehension of tele- ^ 
graphic materials among deaf and hard-of-hearing students. The 
elimination of adverbs/adjectives and artit'les/conjunctions had 
no affect upon reading performance. The deaf and hard-of-hearing 
students used in this experiment were not sensitive to changes in 
telegraphic passages based upon a word" frequency reduction scheme. ■ 
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CHAPTER XV 

EXJERIMEOT XIII — COMPARISON OF TWO DELETION 
SCHEMES ON THREE TYPES OF PROSE AMONG BLINP 
AND DEAF STUDENTS 

Introduction- 



Three reduction methods designed tq delete redundant words 
have been developed in an effort to improve the efficiency of. 
reading written materials among normal and handicapped popula- 
tions (Martin, 1974; Martin & Chitwood, 1972; Martin & Pantalion, 
1973). 

The purpose of this study was to compare two of the reduction 
methods applied to fiction, science^ and news passages on the read- 
ing performance of handicapped children. A subjective reduction 
method developed by Martin and Pantalion and a word frequency re- 
duction method were used in the. study at two levels of reduction, 
20 and 407». ^ . 

Redundancy is formally measured by the information thedrists 
as the predictability or dependency one unit has on another 
(Pollio, 1974). Various amounts of redundancy have been found to 
exist in written prbse when measures of word predictability have 
been used (Aborn, Rubenstein, & Sterling, 1959;'McLeod & Anderson, 
1970; Morrison & Black, 1957; Taylor, 1954). Among the redundant 
words IS the language, certain types of words, identified by their 
grammatical use and frequency of occurrence, are more predictable. 
Briefly, it is the structural words in the language, which also 
occur more- frequently in written prose, that are most predictable 
(Herdan, 1966; Weaver, 1965). 

X Thus^'an attemptwas made in this study to compare two 
methods of. identifying and reducing redundant words in the language. 
A subjective reduction method based upon subjects' opinion of the 
least important words, and a word frequency reduction method based 
upon the reduction of high frequently occurring words in selected 
experimental passages were utilized in this study on blind and 
deaf children. 

A comparative study of three reduction methods was conducted 
by Bassin, (1974) on normal college subjects and the effects of the. , 
reduction methods were assessed for each of three types of litera- 
ture: science, fiction, aT\d news passages. The subjective and word 
. frequency methods Vere used a^ well as a grammatical reduction method 
developed by Martin and Chitwood. The reduction methods were employ- 
ed at 10, 30, an,d 507. levels of reduction. 

Bassin found a significant difference among the reduction 
nfethods on the variables of multiple choice comprehension and pres- 
entation efficiency ifi the science and n.ews passage designs. The 
subjective method was superior to the grammatical and frequency 
methods, and although no interaction was found, the subjective 
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method had the least detrimental effect upon comprehension at the 
507. level..- iVtiong . the reduction levels, significant differences 
were generally found favoring the traditional and 107. versions in 
comparison to the .507. versions. Generally, the 307. version did 
not differ from either the 10, or 507. versions. Thus, among normal 
college subjects the subjective method of .reduction was most effi- 
cient and had the least .effect upon comprehension. The variables 
of reading time and reading rate were influenced by levels of re- 
duction. Reading time decreased significantly at the 507. level, 
whereas reading rate decreased significantly at both the" 30 and 50/. 
levels. , . ^ 

It was apparent from the findings of ,the Bassin study that 
the reduction levels at 10, 30, and 507. were sufficiently bfoad 
■ to. distinguish gross differences among reduction methods. In 
this study the 307. reduction level appeared to be near the crit- 
ical level above which reading performance w^s impaired and be^ow 
which little- effect was noted. Because of the Bassin results, the 
20 and 407. reduction levels were selected in order to more closely 
identify the critical reduction point. 

No differences had been found in the Bassin study between the 
frequency and grammatical reduction methods. Thus, in the present 
study, the grammatical reduction -procedure was eliminated in order 
that the number of available subjects for each condition could be 
maximized by reducing the number of treatment conditions. The 
frequency method is entirely computer based and prc^des an objec- 
tive approach for comparison with the subjective prob^re. 

Method 



Subjects 

The blind subjects were eight to twelfth graders at the Texas 
School for the Blind in Austin, Texas. A total of 35 subjects, 
who volunteered to participate in the study, were matched in five 
treatment groups of six to seven subjects based upon IQ, reading 
achievement, and grade level. Table 15.1 presents the mearts for 
the matching variables. 

TABLE 15.1- 

Means for the Five Groups of Blind Subjects Matched on the 
Bases of IQ, Reading Achievement and Grade Level 



Vari'abl^s 


Group 1 


Group 2 


Group 3 


Group A 


Group 5 


IQ 


105^7 


102.00 . 


102.37. 


i07.16 


105.25 


Reading 


9.12 


8.75 


8.59 


9.48 


8.42 


Achievement 






10.57 


'9.12 


Grade Level 


9.00 


9.57 


9.85 



24.4 
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,The deaf subjects were eight to twelfth graders at the Texas 
School for the Deaf 'in Austin, Texas. From the' total 195 subjects, . 
37 to 40 subjects were randomly assigned to each of five treatment 
conditions. Information on the subjects concerRing IQ and reading 
achievement were obtained for inclusion in an analysis of covari- 
ance design. Analysis, of these data are included in, the results 
section. 



Materials 

The materials selected for use in this experiment consisted 
of three traditional reading pasjsages and represented three types 
of literature: scientific, fiction, and news. These passages 
were selected from an original group of six traditional passages 
on the basis of the results from pilot testing and item analysis, 
on six groups of normal subjects-. Eafzh of these passages was 
selected to meet four criteria. Pirst, each traditional passage 
was to contain from 500 to 700 words. Second, each traditional 
passage was to be representative of its respective type of -litera- 
ture. Third, each traditional passage was , to contain enough factual^ 
information to permit the construction of a multiple choice test. 
Fourth, each traditional passage was to have a sixth or seventh 
grade readability level. ' ' ' » 

From the review of literature, it was discovered that the ^ * 
Reader's Digest Reading Skill Builders contained stories* which would ' 
meet the four criteria for the scientific andNlction passages to be 
used in this experiment. One of the fiction passages selected was ' ^ * 

'»»My Uncle John's Place," Re^jder's Digest Reading Skill Builder , 1959, ' ' 1^ 
94-96. This is the story o^^ a young man's memories -of the sights, 
smells, and activities on his uncle's farm whefThe visited it as a 
child. The second fiction story was "Grandf athe|r ' s Stqre," Reader's 
Digest Reading Skill Builder , ^1959, 129-131. Id this story', a 
grandson tells how his grandfather's small country store was the 
hub of the community, the events that took plaC^here, and the 
importance of the grandfather to the townsfolk. \' * * . 

The scientific passages were also taken from the Reader ' s 
Digest Reading Skill Builder , 1959, 5-7 and, 104-106, respectively. 
The first story, "Blue River in the Sea," describes the history, 
movement, and effects of the Gulf Stream. The second story, "Hoofs* 
on the Prairie," told the history of the Arabian Horse, its migra- 
tion to the United States, its use among the Indians and settlers, 
and its evolvement to its present state. Permission to reprint and 
use these articles for experimental purposes was granted hy Reader's 
Dig^est Inc. . > ' 



" 3tnce the search "for a" hews "srory-wh^tXih^ the f our-crirteT-ta ^ 

used, in the experiment was 'unsuccessful j this type of passage was 
written for the specific requirements of this ^xperiment. Each of 
the passages concerned an actual news event. One of the news pas- 
sages, "Action at the White House," relates* th^ story of a frustrated 
young soldier who stole ^ helicopter and flew all around the White 
House in. aa attempt to prove he could be a pilot. The second news - 
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passage, »*It*8 No Joke," is the story of the toilet paper shortage. 
It concerns the origin of the shortage story and the near pdnic it 
caused among shoppers across the natioa. 

The Flesch (1949) readability measure was used to determine the 
reading difficulty level for each traditional passage, F].esch 
readability scores for the fiction and scientific passages ranged 
from 80 to 85, indicating these were easy stories to read and met 
the criteria that they be suitable for sixth or seventh grade 
reading levels. On the news stories, the Flesch readability scores 
ranged from 70 to 75, indicating that the news stories were fairly 
easy reading and were at the sixth or seventh grade reading levels. 
Table 15.2 presents uie readability scores and word lengths of the 
six passages. 

TABLE 15.2 



Flesch Readability Scores and Total 
Wqrd Length of Each Passage 



Passage 




Total 
Words 


Difficulty Level 


My Uncle John 


»s Place 


742 


85 


(easy) 
(6th g^rade) 
(fau^ easy) 
(7tf^^ade) 


Grandfather ' s 


Store 


660 


80 


lUuo River 


the Sea 


614 


85 ^ 


(easy) 
(6th grade) 


Hoofs on the 


Prairie 


567 


85 


(easy 

(6t'h grade)^^ 


ItVs No Joke 




328 


77 


(fairly easy) 
(7th g^r^de) 


ActTon at the 


White House 


,500 


75 


(faLrly easy) 
(7th grade) 



The traditional passages were reduced by ^0 and' 407. levels ,by 
two reduction methods. The .frequency method of word reduction was 
first devploped by Martin (1974). Using this method, the frequency 
which words occurred in a passage was calculated, and based on this, 
a specified percentage of high frequently occurring words wfthin the 
passage were omitted. The computer progrto written in Fortran IVG 
computer language for the Martin experiment provide^ for the produc- 
tion of several printouts. For each traditional passage, a word list 
was produced of the word types (each different word in the passage), 
the token count (the number of times each word appears in the passage), 
and a cumulative frequency of the types starting with' the most fre- ^ 

"quently occurring type in^e p"a"S^Sg^v From the list ofHrigh-f-re- 

quently occurring words, 20 and 407. of the words in the traditional 
passages were identified. A computer program was developed to delete^ 
the words identified and to print reduced passages which subsequently 
contained 20 and 407. fewer words than the original. In cases where only 
a percentage of the token of a specific word type was to be omitted, 
the program was designed to delete these words randomly. All other 
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identified words were deleted 100*/.. The reduced passages generated 
by the computer were then typed in sentence format for duplication. 

The second reduction method applied to the traditional passages 
was the subjective method developed by Martin and Pantalion (1973). 
This method involves the rank ordering of each word in the sentence 
from least important to the most important in terms of each word's 
contribution to the essential meaning of the sentence. Past 
studies have involved a number of subjects rank ordering the words 
within the sentences of a traditional passage. Results from these 
qtuuies have shown a high degree of interjudge reliability in the 
subjective ranking. Therefore, it was decided to employ three 
project personnel tor the ranking phase in the geutiration of the 
telegraphic materials. 

An IBM 360/65 computer analyzed the rank lists constructed 
by the project personnel on the words in each sentence of the pas- 
sages. The coihputen progran was written in WATFT^ Fortran language. ^ 
The computer progror. printed the Kendall Coefficient of Concordance 
(W) (Ostle, 1963) for each sentence and printed eaoii- sentence at 
2C" and U(f:. levels of reduction. The sentences were then typed in 
paragraph form and punctuation was added by tj^e experimenter. 

Each of the six traditional passages was prlot tested in six ^ - 
self-contained sixth grade classes in a public school. The subjects 
were all in regular classes with each class ranging from 18 to 23 
students. Each student read one experimental passage and then 
responded to a multiple choice comprehension test. 

The Kuder-Richardson #20 formula was used to evaluate the test- 
retest reliability. On the basis of the KR-20 results, the following 
three passages were selected for use in this experiment: Scientitic, 
•*Blue River in the Sea" (KR-20 = .80); News, "Action at the White 
House" (KR-20 = .71); and Fiction, 'OJncle John's Place" (KR-20 = .^l). 

Procedure 

The same procedure for administering tjie materials was followed 
by each subject population with slight alterations in accordance with 
the specialnecessities of presenting educational materials to the 
handicapped. Each group received a version of a story, a tinj^ re- 
cording form, a multiple choice test, end a sheet on which tol^ord 
test answers. The deaf subjects received their instructions in sign 
language and were requested to read the story, record^ their reading 
time immediately upon completion of their story, and proceed with 
the test questions. The blind subjects received oral instructions 
and their reading time was recorded 'for them immediately upon comple- 
tion of the story. The passages for the blind were presented in 
Grade I Braille ar.d braillcwriters were provided for recording 
answers to the multiple choice tests. 

The materials for each story were presented in three consecutive 
sessions one week apart for the 35 blind subjects and three consecu- 
tive days for the 195 deaf subjects. 
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Desi^D and Analyses 

The analyses of this study involved three sets o^data ob- 
tained for each of the three types of stories. No direct 
statistical comparisons were made among story types because of 
the differences in reading difficulty. 



Measurements of reading perf ormaTsice for the blind and deaf 
subject populations were obtained independently and analyzed in 
separate designs. Measures were obtalmed firom each population 
on the multiple -choice tests •/"rea^ixv/ time, stated in number of 
minutes required to read the assigned passage; reading rate, which 
was computed as the number of wo'rds read per minute; and efficiency, 
defined as comprehension divided by reading time and multiplie?i by 
100. * 

Blind . The 2 x 2 and 1 x 5 ANOVA designs were performed on 
each set of data obtained from the responses of the blind subjects 
on multiple choice comprehension, reading time, reading rate, and 
efficiency. The main effects of the 2 x 2 ANOVA included a compar- 
ison of the reduction methods, frequency and subjective, and 
deletion levels, 20 and 407.. The Scheffe test of multiple compar- 
isons wa§ utilized to locate the differences among treatment mpans 
when indicated by the significant value. 

Deaf . Separate 2x2 and 1 x 5 J^JiOCOV (analysis of .covariance) 
designs were performed on the/tour dependent variables. The co- 
variates were IQ and reading kctiievement. Scheffe analyses were 
performed where appropriate. 



Results 



Bl^iud Data 
I 



Science. A 2 x 2 and 1 x 5 ANOVA wa$ performed on the passages 
developed from the science article. Means and standard deviations of 
the treatment conditions for each dependent variable are presented in 
Table 15.3. No significant differences were found among the science 
conditions on any of the four depei>4ent variables of i<eading perform- 
ance. The precise ?^ values and corresponding probabilities of the 
4N0VAS are reported in Table 15.4. ^ 

ft \ 

News. The treatment passages of the news article were compared 
in a 2 X 2 and a 1 X 5 ANOVA design- ^ ^^e variables of comprehen- 
sion, reading time, and efficiency, no differences were found among 
the passage conditions, but a significant difference was found among 
delei:ion levels in the 2 x 2 ANOVA for reading rate (F (1,21) = 8.84, 
£< .01). Results of the ANOVAs on all dependent variables are 
reported in Table 15.5. Means'and standard deviations of all perform- 
ance measures for the news passages are found in Table 15. b. 
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TABLE 15.3 ^- 

Means and Standard Deviations for the Four 
Reading Performance Measures on the 
Science Passage (Blind Subjects) 



Dependent 
Variables 



Trad 



Treatment Co".ditions 
Subjective Frequency 
207. 407. 207. 407. 



Multiple 
Choice 
Mear 
S .D. 
N = 



15. 

6.68 
8 



14.62 
4.37 
8 



13.17 
5.27 
6 



15.29 
5.15 

7 



13.29 
5.44 

7 



Reading 
Tine 
■ Mean 
S .D. 

N = 



11.72 
4.40 
8 



9.91 
2.22 



7.79 
1.49 
6 



10.75 
4.24 

7 



1C.35 
3.51 



Reading 

Rate 
Mean 
S.D. 

N = 



59.78 
23.34 
8 



51.75 
11.00 
8 



49.18 
9.43 

6 



53.49 
21.18 
7 



40.75 
16.80 
7 



Efficiency 
Mean 
S.D. 

N = 



154.78 
101.11 



152.63 
47.40 
8 



177.02 
77.20 
6 



171.56 
105.83 

7 • 



142.41 
79.87 

7 
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TABLE 15.4 



Result? of the 2 X 2 and 1x5 ANOVAs 
on the Science Passage (Blind Subjects) 



Dependent 
Variables 


Analysis of Variance 

2 X 2 


1 X 5 


Multiple 
Cho ice 


Deletion Method (M) 

(F = .04, df = 1 ,24, £ = .83) 
Deletion Level (L) 

(F = .82, df = 1,24, £ =' .39) 
M X L ■ 

(r,= .02, df = 1,24, £ = .88) 


F = .23, 
df = 4,31, 
. £ = .92 


Reading 
T ime 


Deletion Method (M) 

(F = 2.12, df = 1,24, £ = .15) 
Deletion Level (L) 

(F = 1.15, df = 1,24, £ = .29) 
M X L 

(F = .54, df = 1,24, £ = .48; > 


F = 1.29, 
df = 4,31, 
£ = .30 


Reading 
Rate 


Deletion Method (n) 

(F = .33, df = 1,24, £ = .58) 
Deletion Level (L) 

(F = 1.72, df = U24, £ = .20) 
M X L ^ 

(F = .76, df = 1,24, £ = .40) 


F = 1.12, 
df = 4,31, 
£= .37 


Efficiency 


Deletion Method (M) 

(F = .07, df = 1,24, £ = .79) 
Deletion Levfel (L) 

(F = .-01, df = 1,24, £ = .37) 
M X L 

(F =■ .83, df = 1,24, £ = .37) 


I F = .21, . 
df = 4,31, 
£ = .^3 

1 
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TABLE 15.5 

Results of the 2 X 2 and 1 X 5 ANOVAs 
on the News P^flsage (Blind Subjects) 



Dependent 
Vari ables 


Analysis of Variance 
2x2 


1 X 5 


Multiple 
Choice 


Deletion Method (M) 

(F = 1.67, df =a,2l, £ = .21 
Deletion Level (L) 

(£ = U46, df = 1,21, £ = .24)^ 
M X L. 

(F = .01, df » 1,21, £ = .90) 


F = 1.19, 
df = 4,27, 
= .34 


^ — 

Reading 
Tinie 


\ 

Deletion Method (M) 

(F = .31, df = 'l,2l, £ = .59) 
Deletion Level (L) 

(F = .01, df = 1,21, £ = M) 
M X L 

(F = .11, df = 1,21, £ = .74) 

- * — - 

; , 


F = 1.51, 
df = 4,27, 
2_ = .23 


Reading 
Rate 


Deletion Method (M) 

(F = 1.50, df = 1,21, £ = .23) 
Deletion Level (L) 

(F = 8.84, df = 1,21, £ = .01) 
M X L 

(F = .47j df = 1,21, " = .50) 


F = 2.04, 
df = 4,27, ' 
£ = .12 


Efficiency 


Deletion Method (M) 

(F = 3.43, df = 1,21, £ = .08) 
Deletion Level (L) 

(F = .84, df = 1,21, £ = .37) 
M X L 

(F = .25, <lf = 1,21, £ = .62) 
^ 


F = 1.26,' 
df = 4,27, 
£ = .31 

i 
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TABLE 15.6 

Means and Standard Deviations for the Four 
Reading Performance Measures on the 
News Passage (Blifid Subjects) 
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Dependent 
Variables 



Trad 



Treatment Conditions 
Subjective Frequency 
207o 40% 207. 407, 



Multiple 
Choice 

Mean 
- S.D. 

N = 



20.57 
2.94 
7 



21.17 
4.62 
6 



18.50 
4.59 
6 



18.33 
4.80 
6 



16.14 
5.76 
7 



Reading 
Time 

Mean 

S.D. 

N = 

Reading 
Ratp 

Mean 

S.D. 

M — 

Efficiency 
Mean 
S.D. 

N ^ 




225. So 
101.48 

7 



7.54 
2.82 
6 



59.97 
18.17 



320.05 
122.15 

6 



7,75 
2.29 
6 



42.63 
12.09 
6 



265.63 
102.11 

6 



8.25 
1.16 
6 



50.92 
.8.14 
*6 



229.67 
62.26 
6 



7.93 
1.34 

7 



40.10 



,04 



213.96 
87.60 
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"Fiction ^ Analysis of' the variables of reading performance for 
the fiction passages yielded greater differences .among means than was 
found for the news. and science passages.' Means and standard deviations 
for all dependent variables are presented in Table 15.7. The F values 
.and corresponding probabilities for all ANOVAs performed on the fiction 
»pasaage means are found in Table 15.8. No significant differences were 
found. among means on the 2 x 2, and 1 x 5 ANOVAs for multiple choice 
"comprehension. The 2 x 2 ANOVA on reading time was significant between 
the two reduction methods (F (1,24) = 3.88, £ < .OS). The frequency 
met;hod required more time than the subjective method. 

The results of reading ti^p were reflected in the results on 
reading rate. Reading tate was significantly slower among subjects - 
who read the frequency reduced l5assages (£ (1,24) = 4.83, £< .05). 
Additionally, reading rate decreased significantly at the 40% level of * 
deletion (F (1,24) = 4.69,' £< .05).' The 1 x 5 ANOVA also^deinonstrated 
a significant difference among treatment groups. A Scheffe test was 
conducted on the' 1 x 5' analysis, resulting in a significant decrease 
for the 407. frequency passage when compared with the traditional or 
207. subjective passages (Table 15.9). ^ 

The results of the efficiency measure, designed to test the ratio . ^ 
of comprehension and reading time, were not significant. No differ- 
ences were found among the effects of treatment groups of the 2x2 V. 
and 1x5 A^JOVAs performed on this variable. 

Deaf Data \ 

Intercorrelation- Matrices . Intercorrelation , analyses were 
performed among the reading performance variables and the ccvariates, 
IQ and reading achievement. For each .type of literature, the 'read- 
ing performance dependent variables 'were computed for the correlation 
analysis from all five treatm'ent conditions. The IQ and reading 
achievement data were obtained from the* school records. Intercor- 
relation matrices were computed for each passage , type : science, news, 
and fiction, and are reported in Tables 15. jO, 15.^11, and 15-12, re- 
spectively. 

The results of^the intercorrelation analyses of the differing 
passage types were very similar. IQ had an iaaignif icant effect on 
reading^ time^ but demonstrated some degree of correlation with pres- 
entation efficiency, multiple choice comprehension, and to a lesser 
extent, reading rate. Reading achievement' scores consistently cor- 
related well with presentation efficiency and multiple choice compre- 
hension* With exception of the. fiction passages, reading achievement 
alko correlated with readir.g rate. 



The intercorrelations among the variable of reading time and 
reading rate and efficiency were c6nsistently hi^h for each passage 
type. The inverse relationship found in the negative correlations 
between reading time and reading rate and efficiency was expected. 
Similarly, the high correlation between^ efficiency and reading rate 
was also expected since efficiency was measured in terms of reading 
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TABLE 15.7 

Means and Standard Deviations for the Four 
Reading Performance Measures on the 
Fiction Passage (Blind Subjects) 



Dependent 
Variables 



Trad 



Treatment Coryditions 
Subjective Frequency 
207. 407. 207. 407. 



Multiple 
Choice 
Mean 
S.D. 

N = 



16.67 
4.72 



17.83 
4.26 
6 



14.86 
5.34 
7 



15.50 
5.63' 
8 



15.71 
4.35 
7 



Reading 

Time 
Mean 
S.D. 
N = 



9.17 
1.27 
6 



8.50 
3.24 
6 



8.04 
2.91 
7 



10.22 
1.47 
8 



11.14 
4.67 

-7 



Reading 

Rate 
Mean 
S.D. 

-N =' 



74.54 
10.59 
6 



67.84 
17.59 
6^ 



54.01 
14.71 
7 



53.83 
7.76 
8 



42.60 
19.53 
7 



Efficiency 
Mean 
S.D. 

N = 



187.16 
55.02 
6 



239.17 
94.10 
6 



206.08 
97.06 
7 



157.10 
67.36 
8 



177.69 
119.65 
7 
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TABLE 15.8 

Results of the 2 x 2, and 1 x 5 ANOVAs 
on the Science Passage (Blind Subjects) 



Dependent 
Variables ' 


Analysis of Variance 

2 X 2 


1 X 5 


Multiple 
Choice 


Deletion Method (M) 

(F = .15, df ^ 1,24, ^ = .70) 
Deletibn Level (~L) 

(F = .53, df = 1,24, £ = .48) 
M X L 

(F = .71, df = 1,24, £ = .41) 


F = .37, 
df = 4,29, 
£ = .83 


Reading 
Time 


Deletion MethoT (M) 

(F = 3.88, df = 1,24, £ = .05) 
Deletion Level (L) 

(F = .04, df = 1,24, £ = .85) 
M X L 

(F = .32, df = 1,24, £ = .58) 


F = 1.22 

df = 4r2^, 
£'= .33 


Reading 
Rate 


Deletion Method (M) 

(F = 4.83, df = 1,24, £ .04) 
Deletion Level (L) 

.(F = 4.69, df = 1,24, £ = .04) 
M X L 

(F = .05, df = 1,24, £ = .82) 


F = 5.09, 
df = 4,29, 
£ = .003 


Efficiency 


Deletion Method (M) 

(F = 2.32, df = 1,24, £ = .14) 
Deletion Level (L) 

(F = .03, df = 1,24, £ = .86) 
M X L 

(F = .55, df = 1,24, £ = .47) 


F = .80, 

■df = 4,29, 
£ = .53 ^ 
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TABLE 15.9 

Significant Differences Between Treatment Means of 
Reading Rate for the 1 x 5 ANOVA (Scheffe)* 
(Blind Subjects) 



Treatment Conditions 
S20 S40 F20 F40 



^Treatment conditions arranged from highest (left) 
to lowest (right). Treatment conditions underlined 
by a common line do not differ significantly; 
treatment conditions not underlined by a common line 
do differ significantly (£ < .05). 



TABLE 15.10 

Intercorrelation Matrix of the Subject Performance 
Variables From All Five Treatment Conditions 
of the Science Passage (Deaf Subjects) 



Variables 


1 


2 




3 


4 


5 


6 




Multiple Choice (l) 


1.00 


0. 


02 


0.03 


0.66 


0.08 


0. 


36 


Reading Time (2) 


0.02 


1. 


00 • 


-0.71 


-0.57* 


0.01 


-0. 


09 


Reading Rate (3) 


0.03 


-0. 


71 


1.00 


0.61 


0.10 


0. 


20 


Efficiency (4) 


0.66 


-0. 


57 


0.61 


1.00 


0.12 


0. 


38 


IQ (5) 


0.08 


0. 


01 


0.10 


0.12 


1.00 


0. 


,29 


Reading Achievement (6) 


0.36 


-0. 


09 


0.20 


0.38 


0.29 


1. 


,00 
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Intercorrelation Matrix of the Subject Performance 
Variables From All Five Treatment Conditions 
of the News Passage (Deaf" Subjects) 



Variables 


1 


2 


3 


4 


5 


6 


Multiple Choice (l) 


1.00 


-0.07 


.-0.00 


0.58 


0.11 


' 0.35 


Reading Time (2') 


-0.07 


1.00 


-0.68 


-0.57 


-0.02 


-0.18 


Reading Rate (3) 


-0.00 


-0.68 


1.00 


0.67 


0.09 


0.19 


Efficiency (4) 


0.58 


-0.57 


0.67 


1.00 


0.15 


0.48 


IQ (5) 


0.11 


-0.02 


0.09 


0.15 


1.00 


. 0.28 


Reading Achievement (6) 


0.35 


-0.18 


0.19 


0.48 


0.28 


1.00 



V 



TABLE 15.12 

Intercorrelation Matrix of the Subject Performance 
Variables From All Five Treatment Conditions 
of the Fiction Passage (Deaf Subjects) 



variables 


1 


2 


3 


4 


5 


6 


Multiple Choice (1) 


1.00 


0.45 


0.01 


0.47 


Q.ll 


0.31 


Reading Time (2) 


0.05 


1.00 


-0.65 


-0.61 


-0.06 


-0.14 


Reading 'Rate (3) 


0.01 


-o'.65 


1.00 


0.77 - 


0.05 


0.07 


Ef^/£^iency (4) 


0.47 


-0.61 


0.77 


1.00 


0.11 


0.29 


IQr(3) 


0.11 


-0.06 . 


0.05 


0.11 


1.00 


0.30 


Reading Achievement (6) 


0.31 


-0.14 


0.^07 


0.29 


0.30 


1.00 
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time. Although the intercorrelations among the reading performance 
variables were not as important to the subsequent analyses of 'CO- 
variance as vere thfe reJLationships found for IQ and reading achieve- 
ment, the* degree of interrelationship among these variables 
substantiates the validity of^ the performance measures. 

It is interesting to note that no correlation was found between 
multiple choipe comprehension and-reading rate. If a passage was 
difficult to comprehend As indicated by the comprehension score, rate 
of reading was expected to decrease. , 

' Science . The 1x5 ANOVA design was performed bn IQ and reading 
achievement in order to determine whether the groups reading the five 
science treatment passages were equivalent. Means and standard 
deviations of reading achievement and IQ for subjects assigned the 
five treatment conditions are reported in Table 15.13. There were ^ 
no significant differences found among^groups on either IQ or rfead-- 
ing achievement for the sciejji^e' conditions . 

The means of the multiple choice scores were adjusted for IQ and 
reading achievement and a 2 x 2 and 1 x 5 ANOCOV was performed on the 
adjusted means presented in Table 15.14. ^ No differences were found 
among the main effects in the 2 x 2 ANOCoV nor between treatment 
conditions in the l,x 5 ANCX:OV. The 2 x 2 ANOCOV did, yield a signif- 
icants interaction which is shown in Figure 15.1 (F^ (1,139) = 6.11, 
£< .02). The type of deletion method was significantly affected by 
reduction level* 

With exception of the deletion level effect, the results of the 
ANOCOV designs on reading tijne yielded no significant differences 
among the treatment groups. The 407. level of deletion required 
significantly less time to read than the 207. level (F_ (1,139T = 3.99, 
£< .05). Means and standard deviations for^;reading time are pre- 
sented in Table 15.14. 

Differences found among means- on reading rate were signiiicant 
fot the Deletion Level main effect (£ (1,139) = 4.54, £< .03). 
Reading rate was significantly slower at the 407. level. Means and 
standard deviations of reading rate for subjects assigned the treat- 
ment passages are reported in Table 15.14. A significant difference 
' was also found among groups on the 1 x 5 ANOCOV (F_ (4,174) = 11.71, 
£< .001). Post hoc comparisons between means indicated that the 
traditional passage was significantly superior to the reduced ver- 
sions (Table 15.15). 

There were no significant differences found among the means on 
efficiency. Means and standard deviations for the variable of effi- 
ciency are found in Table 15.14. • 

The values from the analyses of variance and covariance performed 
on the science passages have been summarized in Table 15.16 for all 
dependent variables. 
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TABLE 15.13 , 

Means and Standard Deviations of IQ and Reading Achiev«nent 
for the Treatment Groups Assigned the Five Conditions 
of the Three 'Passages (Deaf Subjects) 

\ 



Treatment Conditions 



Variables " Subjective '/ ^ Freciuency 





Trad 


207. 


^ 407. 


207. 


407. 




• t» 

IQ 

Mean 99.56 
S.D. 19.65 
N = . 36 


95.73 
17.56- 

33 


97.29 
18.52 
35 


97.26 
14.66 
38 


98.39 
12.40 

38 


Scienc 


Readinc * 

Achi'evement 

Mean 4.28 
S.D. 1.83 - 

N = 39 


4.23- 
1.92 

35 


' 4.19 
1.22 

37 


4.37 
1.32 

39 


V' 4.25 
V>.71 

38 




IQ . 

Mean ^ 95.51 
S.D. 14.16 

N = 37 


101.34 ' 
14.20 

35 


97.32 
18.18 . 

. 34 • 


94.77 
19.14 

38 

s 


99.67 
16.23 

36 ■ 




Reading * 

Achievement 

Mean 3.93 
S.D. 1.14' 

N = 37' 


4.12 
1.55 

37 


4.45 
1.89 

36 


4.13 
1.64 

40 


4.48 
1.25 
38 


Fiction 


IQ 

Mean 98.81 
S.D. " 14.54 

N = 36 

Reading * 

Achievenent 

'Mean • . 4.19 
S.D. 1.16^ 

N = 36 < 


95.95 
'18.46 

40 

3.89 
1.28 

^ 40 


100.24 
15.91 

38" 

4.26 
1.11 

39 


V'; 

96 ^^1 
14.2-2 

35 \ 

4.18' 
1.18 

37 


98.35 
14.96 

37 

4.68 
• Z.38 

37 



* Reading Achievement = Reading Age 
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TABLE 15.14 

Adjusted Means and Standard Deviations for the Four 
Reading Performance Measures on the 
Science Passage (Deaf Subjects) 



Dependent 
Variables 



Trad 



Treatment Conditions 

Subjective Frequency 

207. 407. 207. ■■ 407. 
i 



Multiple 
Choice 
Mean 
S.D. 
N =. 



8.98 
2.88 

-36 



9.73 
2.89 

33 



8.14 
2.49 

35 



8.61 

2.95 
38 



9.33 
2.79 
37 



Reading 

Time 
Mean 
S.D. 

- N = 



4.99 
1.30 
36 



5.39 
1.67 

33 



4.82 
2.03 

35 



5.61 
1.72 

38 



4.97 
1.83 
37 



Reading 

Rate 
Mean 
S.D. 

N = 



128.79 
27.01 
36 



99.43 
31.91 

33 



87.73 
33.45 
35 



95.49 
30.00 

38 



84.73 
30.68 
37 



Efficiency 
Mean 
S.D. 

N = 



193.50 
65.66 
36 . 



202^26 
- 7&.04 

33 



200.78 
94.52 

35 



170.11 
66.02 

38. 



215.34 
112.52 

37 
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O Subjective 
C Frequency 



10 ^ 




Percent Deletion 



Interaction of Deletion Method by Deletion Level 
for the adjusted means on the nraltiple choice 
Dependent variable^ 



TABL 



i 15.15 



/ 



Significant Dif f erenc/s^ Between.Treatment Means 
of Reading Rate for the i x '5 ANOCOV 
(Scheffe)^ (Deaf Subjects) 



Passage Type / Treatment Conditions 

Science f S20 S40 F20 F40 

/ 



New8 ' T F20 S20 F40 S40 

/ 



^Treatment /Conditions arranged from highesL (left) 
to lowest /right). Treatment conditions underlined 
by a conmc^ line do not differ significantly; treat- 
ment conditions not underlined by a connnon line do 
differ significantly (p < .05). 
/ 

/ 

/ 
/' 
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T/iBLE 15.16 

Results of the 2 x 2 and 1 x 5 ANOCOVs 
on^the Science Passage (Deaf Subjeci-ft") 



Dependent 
Variables 


Analysis of Covariance 

2 X 2 


1x5 


Multiple 
Choice 


Deletion Method ^M) 

CF = .C, df = 1,139, £ = ,95) 
Deletion Level (L) 

<F = .87, df = 1,139, £ = .35) 
M X L 

(f'= 6.11, = 1,139, £ = .01) 


'F = 1.73, 
df = 4,174, 
£ = .15 


Reading 
Time 


Deletion Method (V^ 

(F = .36, df = i,i39, £ = .56) 
Deletion Level (L) 

(? = 3.99, df r= 1,139, £ = .04) 
M X L 

(F = .01, df = 1,139, £ = .91) 


F = 1.31, 
df = 4,174, 
£ = .27 


Readi'hg 
Rate 


Deletion Met>^od (M) 

(F - .43, df = 1,139, £ r= .52) 
Deletion Level (L) 

(F = 4.54, df = 1,139, £ -'.03) 
M X L 

(F = .01, df = 1,139, £ = .93) 


F = 11.71, 

df = 4,174, 
£ = .001 

\ 


Efficiency 


1 

Deletion ^Method (M) 

(F = .35, df = 1,139, £ = .56) 
Deletion Level (L) 

(F = 2.16, df = 1,139, £ = .14) 
M X L 

„(F =2.47, df = 1,139, £ = .11) 


: « 

F = 1.39 
df = 4,174, 
I £= .24 

1 
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News. Analysis of variance performed on the treatment meand 
of IQ"Tnd reading achievement yielded no significant differences 
among the groups who read the news passages. Means and standard 
deviations of the IQ and reading achievement scores are reported 
in Table 15.13. 

Some significant differences were found in the 2x2 and 1x5' 
ANOCOV designs performed on the dependent variables of reading 
performance. Means and standard deviations of the performance on 
all dependent variables of the news passage are presented in Table 
15.17. The variables of multiple choice comprehension and reading 
time yielded v<> significant differences among means on either the 
2 X 2 or 1 X 5 ANOCOV designs, but a significant difference was 
found amor.g deletion levels for reading rate (F^ (1,139) - 5.08, 
£ < .03), and efficiency (F (1 , 139) = ^.41 , £ < .04) . Reading rate 
was significantly slower at the 407o level, however, the 407o level was 
mnre, efficient than the 207. level. Further differences were found 
among treatment means in the 1x5 ANOCOV on reading rate (4,175) 
= 4.C8, £ < .01). Illustrated in Table 15.15, bc^-h the frequency and 
subjective 407. level passages were read significantly slower than the 
t*-aditional passage. ^ 

The values attained from the ANOVAs and ANOCOVs performed on the 
news passages are summarized for each dependent variable in Table 15.18 

Fiction . A comparison among treatment groups on IQ a'nd reading 
achievement by analysis of variance resulted in no differences for 
the fiction passage study. Means and standard deviations of these two 
variables are re^jorted in Table 15.13. 

Among the ANOCOVs performed for the fiction passages, no differ- 
ences were found among the treatment conditions on the variables of 
multiple choice comprehension, reading time, or efficiency. A signif- 
icant difference was found between deletion levels in the 2 x 2 ANOCO^ 
on reading rate (F (l,l46) = 4.80, £< .03). Reading rate decreased 
significantly at the 407. level. No differences were found between 
individual treatment mfeans in the 1x5 ANOCOV 6t\ reading rate. 

The means and^ standard deviations of the dependent variables for 
the fiction treatments are presented in Table 15.19, and a summary of 
the ANOVA and ANOCOV "values computed for the fiction treatment condi- 
tions Are found in Table 15.20. - 



Discussion and Conclusions, 



Blind Experiment 

This study was conducted in three parts. Each passage type was 
analyzed separately, thus each type represents an independent exper- 
iment and is a sort of replication of the independent variables. 
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TABLE 15.17 

Adjusted Means and Standard Deviations for the Four 
Reading Performance Measures on the 
" Nevs Passage (Deaf Subjects) 



Dependent 
Variables 



Trad 



Treatment Conditions 
Subjective 
207^ 40*'. 



Frequency 
207. 40% 



^^ultiple 
Choice 
Mean 
S.D. 
N = 



11.20 
3.96 

37 



10.55 
4.62 

35 



11.88 
4.43 

34 



10.72 
4.L0 

38 



11.42 
2.89 

36 



Reading 

Time 
Mean 
S.D. 
N = 



4.08 
1.57 

37 



4.18 
1.35 

35 




3.67 
1.31 

36 



Reading 

Rate 
Mean 
S.D. 

N = 



151.19 
107.13 

37 



111.26 
61.07 

35 



88-57 
42.31 
34 



119.76 
77.17 

38 



97.82 
47.71 

36 



Efficiency 
Mean 
S.D. 

N = 



412.67 
409.75 
37 



272.30 
128.80 

35- 



393.58 
367.21 

34 - 



324.68 
181.25 

38 ■ 



369.70 
210.12 

36 
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TABLE 15.18 

Results of the 2 X 2 and 1x5 ANOCOVs 
OP the News Passage (Deaf Subjects) . 



Dependent 
Variables 


\ Analysis of Covariance 
2x2 


1 X 5 

• — \ 


Mu'' ^iple 
Choice ' • 


Deletion Method (M) 

^(F = .04, df .= 1,139, £ =, .83) 

Delation Level (L) 

(F = 2c24, df = 1,139, £ = .13) 
M X L 

(F = .21, df = 1,139, £ .65) 


F = .64, 
df = 4,176', 
£ = .64 . 


Reading 
Time 


Deletion Method (M) 

(F = .29,, df = 1,139, £ = .60) 
Deletion Level (L) 

(F = 2,84, df = l,i39,'£ = .0^) 
M X L ' 

(F '= .16, df = 1,139, £ = .69) 


"F ^ .82, 
df =. 4,175, 
£ = .51 


Reading 
Rate 


• » 

Deletion Method (H) 

(F = .80, df ■= 1;139, •£ =. .38) 
Deletion Level (h) 

(F = 5.08, df = 1,139. 2 = .02) 
M X L 

.(F = .0, df = 1,139, £ = .9.7) 


F = 4.0-8, . 
df = 4,175,' 
£ = *004' 


Efficiency 


Deletion Method (M)- , — / 
(F = .13,' "df = 1,1'39;, £ = .720 •* 
'Deletion Level (L) 

(F ^ 4.41,' df;i 1,139, £ = ..04) 

M X L " 

. (F"= .93, df = 1,139, £ = .34) 


F ^= 1.46, 
df = 4,175, • 
-.£.= .22 
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Table i5.i9 

Adjusted Means and Standard Deviations for the Four 

Reading Performance Measures on the 
/ Fiction Passage (Deaf Subjects) 



Treatment Conditions 

Dependent * Subjective Frequency 
Variables 

Trad 207. ' 40% 20% 407, 

Multiple 
Choice 

Mean 9.16 8.33 8.52 8.97 9.44 

S.D. 3.77 3.13 3.27 2.86 3.35 

N = -35 40 38 35 37 



Reading 
lean 

;.D. 1.44 • 2.04 1.76 ' 1.52 1.75 



Time 

Mean 4.56 • 4.17 3.97 4.36 3. 78 



35 40 38 • 35 37 



- N 

Reading 
Rate 

Mean 171.22 164.96 113.53 155.47 135.25 

S.D. 105.16 115.53 40.95 138.35 79.34 

N = 35 40 38 35 37 

Efficiency . , j 

Mean 235.-5r 279.84 240.50 ?45.48 324.42 

S.D-. 157.26 262.38 122.66 ' 144.30 210.41 

N = 35 ' 40 38 35 37 
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TABLE 15.20 

Results of the 2 X 2 and 1x5 ANOCOVs 
on the Fiction Passage (Deaf Subjects) 



Dependent 
Variables 


Analyses of Covariance 
2x2 ; ^ 1 X 5 


nu i t Lpi e 
Choice 


Deletion Method (n) ^ 
(F = 2.24, df = 1,146, p = .13) 

Deletion Level (L) 
(F = .41, df = 1,146, £ = .53) ^ 

M X L i'." 
(F = .07, df = 1,146, £ =^'.78-^) 


F * .70, 

V'-^df = 4,180 
i^^^ .59 


Reading 
Time 


Deletion Method (M) 

(F = .0, df = 1,146, £ = .98) 
Deletion Level (L) 

(F = 1.81, df = iaA.^i' '£ = -18) 
M X L 

(F = .42, df 1/146, £ « .53) 


F = 1.18, 
df = 4,180, 
' £ = .32 


Rpadinc 
Rate 


Deletion Method (M) 

(F = .14, df = 1,146, £ = .71) 
Deletion Level (L) 

(F = 4.80, df = 1,146, £ = .03) 
M X L 

(F = .91, df = 1,146, £ = .34) 


F = 2.02,*^^ 
df = 4,180, 
£ = .09 


Efficiency 


Deletion Method (M) 

(F = .61, df = 1,146, £ = .44) 
Deletion Level (L) 

(F = .39, df = 1,146, £ = '.54) 
M X L 

(F = 3.45, df = 1,146, £ = .06) 


F = 1.46, 
df = 4,180, 
£ = .22 
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The results of the fiction, science, and news, articles had some 
important similarities. Reduction as great as 407. by either reduc- 
tion method had no effect on comprehension, reading time, or efficiency. 
The sole exception was a reduction in time found for the frequency • 
method among the fiction passages. The effect of prose reduction on 
comprehension was very favorable, but it was expected that reading 
time would decrease and subsequently the efficiency, of the reduced 
versions would improve. 

The greatest difference among groups was found for reading rate 
when the fiction and news passages were administered. Rate of read- 
ing significantly decreased when 407. of the words were omitted. 
Although reduced passages were generally more difficult for normal 
subjects to read, reading rate was not expected to decrease signif- 
icantly among braille readers (Experiment VIl). Results from 
Experiment Vli showed that reading rate'of blind subjects was not 
reduced in the telegraphic passages. 

The results on reading rate and reading time of both the fiction 
and news passages tend to contradict the results from Experiment VII. 
Further research with braille readers may resolve the differences 
found between the studies on reading rate performance and the prac- 
tical application of the telegraphic concept to braille materials. 

Deaf Experiment 

Since it was not possible to control for IQ and reading achieve- 
ment, the effec;: of these variables on the group means was controlled 
by analysis of covariance. The intercorrelation analysis demonstrated 
that both IQ and reading achievement correlated positively with mul- 
tiple choice comprehension, efficiency, and reading rate. However, 
due in part to the random assignment of the subjects to the treatment 
conditions, no significant differences were found among treatment 
groups on either IQ or reading achievement for each literature 
analysis. 

The effect of reducing science; news, or fiction material by 
either a subjective or frequency .'reduction method to a level of 
407* had no effect on the ability of the deaf subjects to comprehend 
at the same level as those who read the traditional passage. The 
deletion level effect had a consistent and adverse effect on reading 
rate. Among the science passages none of the reduced versions com- 
pared favorable with the traditional and among the news passages only 
^ th- 207. leV'el was comparable to the traditional passage. Among the 

fiction passages, deletion level also yielded a significant difference 
on reading rate at the 407. level. The adverse effect of reduced prose 
on reading rate indicated that redundant words have an important effect 
on rate of information processing, but as was reported above, redun- 
dant words had no effect on comprehension. The results of redundancy 
reduction on the reading performance of deaf subjects were nearly 
identical to the perf oCTiam^-5f the blind subjects. Rate of reading 
decreased significantly as a function of redundancy reduction in 
English prose but little effect upon comprehension was observed. 
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CHAPTER XVI 
SUMMARY AND CONCLUSIONS 



This chapter is organized on the basis of the two major 
areas of investigation encompassed by this project, the 
associative strategy research and the telegraphic prose re- 
search. In both phases of this research it has been customary 
to compare some new treatment condition with a traditional or • 
customary learning approach. For example, in the telegraphic 
research it has been customary to compare the various typefi 
of telegraphic materials co the traditional or unaltered ver- 
sion. Many of the conclusions were based upon whether deleted 
versions did or did not differ significantly from the tradi- 
tional version. When, for example, certain deletion levels 
did not differ significantly on a particular dependent variable, 
then it was concluded that there was no difference or ,no ef- 
fects due to the manipulation of this variable. Caution must 
be exercised in the interpretation of this type of conclusion. 
Statistically, it is not possible, to prove the null hypothesis. 
The decision one makes is either to reject or fail to reject 
the null hypothesis. It was not possible to prove that no 
differences existed when in actuality there were always some 
differences among the different treatment passages. The test 
of the null hypothesis was used on pragmatic grounds in order 
to provide some basis for the evaluation of the effects pro- 
duced by the treatment conditions. Alpha levels of .'05 and 
.01 were used only because these are the generally accepted 
levels. It is realized that the conclusions are very much 
related to these significance levels. Had less stringent 
levels been used, some of the conclusions would have been 
different. This is not a particular shortcoming of this re- 
search but applies to all research involving tests of the 
null hypothesis. Suffice it to say, that conclusions regard- 
ing the feasibility of telegraphic prose and the efficacy of 
associative strategy training in applied settings is related 
to this general issue. 

Associative Strategy Phase 

This research has been based on the assumption that the 
inferior performance of retarded children in memory tasks is 
due to their preponderant use of inefficient associative learn- 
ing strategies. Another assumption involved in the conduct of 
this research has postulated a basic similarity between paired- 
associate learning and word recognition learning. It has been 
assumed that in order to make a correct response in the word 
recognition task, the printed word must elicit tj^e correct oral 
response. Experiment I attempted to show the beneficial effects 
of the Syntactical and Word Formation conditions when compared 
to the Repetition and Control conditions. One aspect of this 
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experiment was the development of a computer program designed to 
search a large number of criterion words and identify all cue 
words contained in them. Statistically, there were no significant 
differenced existing among the four groups either during the cue 
word training, criterion task, or the retention task. However, 
the learning curves showed the subjects' performance in the Control 
condition to be inferior to the performance of the other three 
conditions on all five test trials. The performance of the Syn- 
tactical and Word Formation groups was similar during the criterion 
and retention tasks. The results of this experiment prompted a 
closer study of the , structure of the experimenter-supplied strat-' 
egies, instructions to associate cue words to the criterion words, 
and different procedures for presenting strategies to the subjects. 
These latter two areas were of primary interest in Experiment II. 

Experiment II consisted of a' pilot test, slide projection 
phase, and a reinforcement study. Because of the negative results 
frbm the pilot'phase, attention was focused toward more explicit 
aspects of reinforcement* This experiment was the first study in 
which learning strategies were presented by the use of a slide 
projector rather than by manual presentation of the material. 
It was also the first experiment in which the instructions were 
pre-recorded on cassette tapes. This study was discontinued 
after testing eight subjects. The procedure was too mechanical 
and impersonal for the retarded subjects. They became bored and 
easily distracted. Testing was continued with the remaining sub- 
jects in an interview-type fashion. Subjects were asked to 
comment on the effects of slides, recorded instructions, and the 
concept of an association, i.ei., cue word and its relation to the 
criterion word. The subjects* typical comments were that there 
were too many words in the lists and the recorded instructions were 
difficult to understand. Many subjects requested pictures of the 
cue-criterion word combinations (this area was investigated further 
in Exp^iment III). Administering verbal reinforcement during this 
session produced favorable -results. The data obtained in the pilot 
testis prompted further investigation into the effect of reinforce- 
ment/ upon learning strategies with educable retarded subjects. 
Forj:y EMRs were randomly assigned to two experimental conditions, 
Relriforced and Nonreinf orced. Each subject in the Reinforced 
group redeived an M£tM candy each time a correct response was 
given in the cue word recognition task. The subjects in the Non- 
reinforced group did not receive any reinforcement for correct 
responses. The experimenter presented the 80 cue words on 5 x 8 
( inch cards to both groups without the aid of a slide projector or 
tapei recorder. The results of the 1x2 ANOVA indicated that the 
Reinforced gi^oup produced significantly more correct responses 
than did the Nonreinf orced group. These results indicated that 
the use of /a slide projector and tape recorded instructions was 
too im^>ersonal and complicated for the educable retarded child. 
However, the impersonality of the experimental session was overcome 
by the experimenter's interaction with the subjects and the admin- 
istration of reinforcements. Tangible reinforcers and less mech- 
anized modes of presentation were used in the following experiments. 
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On the basis of Experiment II, it was hypothesized that pictures 
of the cue and criterion words would aid in the association process. 
Experiment III was designed to test the effectiveness of visual 
mediators in word recognition learning. An Imagery and a Nonimagery 
condition were devised. Both conditions involved cue word training 
and presentation of syntactical strategies, but the Imagery condi- 
tion involved presentation of the pictures of the criterion words. 
During the learning of the criterion words, the Nonimagery group 
required 207* more trials than did the Imagery group, howfever, the 
difference was not significant. Also, the Imagery group made 227o 
more correct responses during the retention task than did the Non- 
imagery group but again, this difference was not significant. A 
generalization effect was observed on the transfer task. A second 
set of cue-criterion word combinations and syntactical strategies 
was administered in Phase II of this study. The results obtained 
in Phase II were similar to those in Phase I. Although nonsignif- 
icance was obtained in Phases I and II, the overall trend of the 
criterion and retention tasks indicated that the Imagery condition 
was more facilitative than the Nonimagery condition. The T values 
approached significance in both cases, particularly for the reten- 
tion task. 

The preceding experiments involved the presentation of asso- 
ciative" strategies which were contrived by the experimenter without 
the use of any data from the retarded population. Based upon the 
limited success of these studies to facilitate memory of the cri- 
terion words, it was decided to conduct a rather extensive exper- 
iment designed to examine the effect of associative strategies 
generated by retarded children as compared to strategies generated 
by nonretarded persons. In addition. Experiment IV focused upon 
the effect of experimenter- and subject-generated strategies as 
applied to the Syntactical and Word Formation conditions. Also 
involved in the experiment was a Control condition which received 
no strategy instructions. The methodology involved in the Syn- 
tactical and Word Formation conditions was id'entical to that used 
in Experiments I and III. The experimenter-supplied Control 
condition was the same as the previous Repetition conditions and 
the subject-generated Control condition received no instructions. 
As expected, the EMR subjects receiving subject-generated mediators 
performed significantly better on acquisition and retention. There 
were no overall significant differences between the Syntactical, 
Word Formation, and Control conditions. However, the learning curves 
indicated that the Syntactical and Word Formation conditions perform- 
ed better than the Control conditions. The results of this study 
demonstrate that retarded subjects can learn faster and retain more 
information when supplied with mediators that have been constructed 
by other retarded individuals. Additional research is necessary in 
order to identify the structural aspects ot learning strategies 
generated by children at different intellectual levels. 

Two major considerations guided the direction of the associative 
strategy research during this phase of the project. The results of 
Experiment IV were very encouraging especially in view of the rather 
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disappointing res&lts obtained in the first three experiments. 
First, there vas strong evidence from Experiment IV that subject- . 
generated strategies did facilitat^^e learning among retarded 
individuals. Thus, the concept of an associative strategy as a 
facilitator of word recognition learning was tenable. Second, 
thQ plan was to use IGujn animated film in order no dramatize the« 
pictorial and syntactical aspects of the associative stretpgy 
concept. Before the animated films were developed, it was thought • 
necessary to determine the drawiryg style preferences of retarded ^ 
individuals. This information might have an important be^xing on 
the type of pictorial stimuli used in tha animated films. Exper-, 
iment V was designed to assess EMRs preferences for seven aspects 
of some possible parameters which could be manipulated in a series 
of animated film studies. Drawings were presented to a sample of 
EMRs and they were asked to select the drawing which they would 
most iike to read or hear a story about. The following variables 
were examined: age, media richness, realism, background, mood, 
personality, and type of animal. The results showed reliable 
preferences among the subjects. They favpred stimuli which were 
young, realistically drawn, and portrayed ^.ute and cocky aspects 
of character. 

Experiment VI was d^^signed on the assumption that the same 
associative strategy process which is operating to^ facilitate 
learning in .paired-associate tasks can also be induced by the use 
of animation to facilitate word recognition learning' amopg retarded 
children and adulta. By using animation, it was possible to focus 
attention upon the cue word and to visually depict the associative 
strategy. The three most basic strategy conditions were selected 
for this study: Repetition, Word Formation, and Mediation. The 
Repetition condition involved the presentation of the criterion 
word several times. Nothing was done to focus attention on the 
cue element in the criterion word. The Word Formation condition 
involved focusing attention on the cue word but no strategy nor 
mediating phrase or visual representation was provided. .The 
Mediation condition involved the presentation of a verbal and a 
pictorial mediating link. It was hypothesized that the Mediation 
subjects would perform better than the Word Formation subjects 
and the Word Formation subjects would perform better than the 
Repetition subjects. The results of the criterion learning task 
indicated a significant difference between , the three strategy 
conditions. The Repetition group required more trials to learn 
the criterion word than did the other two conditions. Analyses 
of both .criterion word sentence discrimination tasks were signif- 
icant. In both tasks the Repetition condition was inferior *to the 
other two conditions. Analysis of the retention data showed that 
all subjects responded correctly to the criterion word. Both the 
Mediation and Word Formation strategy conditions were superior to 
thf* Repetition condition throughout the experiment, thus confirm- 
ing the first hypothesis. However, the Mediation and Word Forma- 
tion conditions resulted in similaf overall performance. The 
hypothesis 'concerning the superiority of the Mediation condition 
over the Word Formation condition vas not supported. 
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'Eable 16.1 presents in sununary fashion the resgj^s and 
conclusions of the six associative strategy experiments. It is 
concluded from these results that learning and retention in word 
recognition tasks can be facilitated by tfie use of associative 
learning strategies. S^lthough the results from the initial studies 
were not encouraging, the last two experiments dealing with 
subject-generated strategies and strategy animation did produce 
optimistic findings. However, the precise mechanism responsible 
for the facilitation has not been identified. Figure 7.1 attempts 
to depict the locus of facilitation in the more complex strategy 
conditions. The assumption has been that the associative strat- 
egy presented in the Syntactical condition permits tt)e learner to 
bridge the associative gap between the printed S-tferm and the oral 
R-term. However, the results from the animation experiment 
(Expe^^iment VI') revealed no differences between the ,WorJ Tormation 
and the Syntactical conditions. The Word Formation treatment does 
not offer a strategy technique designed to mediate the S- and R- 
terms. A possible explanation for the facilitation observed in 
this treatment is the emphasis placefi upon the cue word and its 
associated criterion word. By pointing out the presence^,j0f^ihe 
cue. word in the criterion word, the e-ffective ir.canlngfulneiSS of the 
criterion word may be increased. The verbal learning literature 
related to meaningfulness shows this variable to be a potent one. 
'If the meaningfulness of the criterion word was , increased in Exper- 
iment- VI, then the implications are great. For it shows that mean- 
ingfulness can be experimentally Induced by the use of animation 
and such techniques then would have important implications for the 
design and development of instructional materi^ils for retarded^ 
learners. 

The implications "of this research are broader than just 
memory facilitation in the mentally retarded learner. Basic 
research regarding th^ parameters in learning ftgm film and tele- 
visionL.£ormats is lacking. Experiment VI might well serve as a 
prototype e^^periment in a scientific approach to the study of 
media. The approach used in the final experiment makes it possible 
to isolate and manipulate molecular aspects of complex media para- 
meters* Also, studies similar t'o Experiment V are needed in order 
to investigate some of the affective variables influencing atten- 
tion and learning. This type of research is necessary before any 
type of scientific foundation^ can be provided for the design and 
develofsment of materials used in the film and television industries. 
A scientific analysis of the molecular elements involved in any 
type of presentation condition and the effects ressulting from the 
combination of these elements ought to be as possible as the 
isolation^ and investigation of chemical combinations. A molecular 
science of media is possible and probably desirable. The results 
of such a science would surely didtate the conditions which would 
facilitate learning from various media formats. ^ 
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Telegraphic Prose Phase 

The purpose of Experiment VII was -to determine the effects 
on reading -perforniance when subjectively reduced prose passages 
were read by blind and sighted subjects. Two sets of' data were 
used in the study (a) data from sighted subjects and (b) data from 
blind subjects. Three telegraphic versions (lO , 30, and 50%) and 
the traditional version were compared with respect to comprehension, 
reading rate, reading time, and efficiency for each set of data and 
in a comparison of the r^o S'^lbject samples, Reading rates of blind 
subjects^>were not reduced in the telegraphic passages; comprehens ign 
was not affected; and reading times were considerably shortened for 
blind subjects assigned the 50% reduced version in comparison to 
the reading times of blind subjects assigned the traditional passage. 
Comprehension as well as reading rates were decreased for sighted 
subjects assigned the 5C% reduced passage. However, at the 30'c 
deletion level, com^prehens ion for sighted subjects was not affected 
and reading times were decreased. The results of this experiment 
are very encouraging and show that cons i-derable efficiency is 
achieved by blind Subjects reading telegraphic versions reduced to ^ 
50% of the traditional passage. • . 

Experiment VIII determined the effects of the subjective method 
of producing telegraphic passages or. the reading behavior of vis- 
ually handicapped , large print readers. Further analyses were con- 
ducted to com.pare reading performance on telegraphic passages with 
braille and sighted readers from Experiment VII. Three reduced 
passages at 10, 30,«and 50% deletion levels were developed from a 
947 word prose story. With inclusion cf the traditional, four 
passage conditions were typed in 16-point prLmary type and admin- 
istered to large print readers. Eight dependent variables of 
reading performance were analyzed: total comprehension score; 
multiple choice score; set relations score; nested score; disjunc- 
tive score; reading rate; reading time; and ^^ficiency, A 1 '^: 4 
ANOVA design was used to compare the means of the large print 
readers within the four treatoent groups -on each dependent variable. 
No differences were found^ among the treatment conditions for any 
measure u$ed to assess .^mprehens ion. Reading rate tended to 
decrease at the 50% ifevel, however, reading time for the reduced 
passages did not decrease when compared with the traditional. The 
results of the analyses designed to compare the large print, braille 
and sighted readers indicated that the large print readers scored 
significantly lower on com^prehens ion. Concerning 'reading rate, 
large print readers and braille readers read at a significantly 
slower rate than sighte^">vU>4<cts . Similarly, the braille readers 
required mor^^Lme to read the passages than the large print read- 
erS) and both groups required significantly more- reading time than 
the -Sighted readers, 

Exp.erim£nt IX was designed to explore the feasibility 
use of a telegraphic cbrcept in the education of the cjeaf. A tradi- 
tional story was reduced by a subjective deletion scheme et 10^ 30, 
^-4nd 507o. The traditional passage and three telegraphic ve7;rtons 



were compared with respect to measuires of comprehension, reading 
rate, reading time, and reading efficiency. No significant differ- 
ences were found on comprehension between the traditional version 
and the telegraphic passages at 10 and 30% deletions. Reading rate 
decreased with each increase in percentage deletion, but the study 
failed to sho^ a saving in time for groups reading the telegraphic 
versions as compared to the groups reading the traditional passage. 
Although these results showed no decrease in comprehension as re- 
duction level increased, the overall efficiency of the telegraphic 
materials was no greater than traditional materials due to the 
decreased reading rate. On the basis of this experiment, it appears 
that telegraphic materials are not as facilitative for deaf students 
as they are for bl ind ones • 

A graimatical deletion scheme was used in Experinent X in order 
to generate telegraphic prose for deaf and hard-of -hear ing students. 
A 2696 word fiction passage was reduced at 20 and 80% of its nouns 
and pronouns, verbs, adjectives and adverbs, and articles, and con- 
junctions, generating eight- reduced versions* A Z x 4 and 1x9 
ANOVA were performed for each of-the following dependent variables: 
-nultiple choice test score, set relation test score, reading time, 
reading /ate, and efficiency. The results of the performance of 
deaf .and hard-of -hearing subjects demonstrated that elimination of 
80% of the noun/pronoun category caused a significant decrease in 
comprehension when compared to the, traditional. All passages re- 
duced of the verbs or adjectives and adverbs produced no distin- 
guishable effect upon any of the reading performance variables. 
The passage reduced of 807^ of the articles and^ conjunctions was 
superior to all other passages with respect to comprehension. No 
differences were found among the passages when reading rate or 
reading' time vere c/K^Hdered. ,As was expected, the performance of 
normal subjects wa^^uperior to the deaf and hard-of -he'aring sub- 
jects on the variables of comprehension and reading time. There 
was no difference among the three groups on reading rate, although 
a significant interactic/fi effect indicated that normal aubjects^are 
affected more >5f^n 80j/ reduction level. . These' results have demon- 
strated th^rf^t i^p^sible to eliminate rather large percentages 
of certain graimatr^l categories' without seriously affecting the 
comprehension of heating impaired individuals. * 

The applicability of a telegraphic captioning scheme for the 
deaf was tested in Experiment- XI. Two film f ormatd' were used, one 
in which the prose wa^ presented by a manual communicator using ^ 
signs, the other in'which captions of the'prose were superimposed 
across the lower one-third of 'the screen and presented simultaneously 
as the words were'signed. The proge selections, presented in both 
film formats were Jielegraphically reduced by a subjective reduction 
procedure at 10, iTO , and 50% dele t^on^ levels. Thus ^ each version, 
10, 30, 50%, and traditional, were presented to deaf students in'' 
each of the two film formats. A 2 x 4 and 1x4 ANGlCOV design was- ' 
performed on the variable of comprehension. The hypothesis that, 
the combination of aligning and captions in a single film would be 
superior to a sign-only presentation was* confirmed* The forme'r 



condition was significantly superior to the latter condition. 
As many as 307o of the words could be deleted and. presented in the • 
sign and captit)n format while €till maintaining a satisfactory 
level of comprehension. Across both formats, comprehension de-5^ 
creased significantly at the. 50?* level as compared to the 107. * 
levels These results 9how that telegraphic captioning i^'S 
feasible with deaf students and' as much ds 307, of the words can 
be eliminated in a trfeiiitional captioning fomiat. 

The purpose of Experiment XII was to examine separately a o 
grammatical and a word frequency reduction scheme among deaf and ^ 
hard-of -hearing students. .The prose passage reduced by the yord 
frequency scheme was based upon the identification of its high, 
medixjm, and low frequently occurring words and from tihese three 
word categories, 1&, 30, and 507c of the words were deleted. A ^ 
3x3 ANOCOV design was performed on the reduced passages-. Also • 
included was the traditional and a te^t-only condition making it 
possible to use a 1 x 10 and a 1 x 11 ANOCOV design. cXhe passage 
selected for the grammatical reduction procedure was reduced kpr- 
each of four grammatical categories: nouns and pronouns, ver^s > 
adjectives and adverbs, and articles and conjunctions at 20 and 
807>. A 2 X 4 ANOCOV design was performed amQng the grammatical 
categories and deletion levels and a 1 x 9 ANOCOV ^wafl* performed 
with inclusion of the traditiona]L . All passages were admin-* 
istered to deaf and hard-of -hearing subjects. Surprisingly, 
there were no differences found among the frequency reduced 
passages on any variable of reading perfopnance. The results 
of the grammatical reduction procedure sypported the hypothesis ^ 
that reduction of the more important grammatical categories, 
such as nouris and pronouns , *apd v^erbs , Voul,d produce an adverse - 
effect on measures of comprehension. ^ 

Experiment XIII was designed to examine the effect? of 
reducing three types of English prose by two deletion methods 
an the reading behavior of blind and deaf st\:\(dents. Three ^ 
passages were selected from among materials' on a s^^enth grade' 
reading level, which were representative ^of sciend^, news, and. 
fiction style prose. The passages were reduced at 20 and 407o 
by subjective and frequency deletiqn methods and administered to 
deaf and blind high school subjects. .Performance of the subjects 
was assessed for multiple choice comprehension, reading time, . 
reading rate, and efficiency. Separate analyses wfeare, completed 
on the data from the two types of subject populations. Among the 
blind subjects, no differences were found on t^^^ dependent vari- 
ables among the science passages, but a difference was found among 
deletion levels on the newd and fiction passages. Tfie 407o level 
was associated with significantly slower reading rate.* Concerning 
the deletion methods, the -subjective method ^aajsupeflor to the 
frequency method onVy with respecT^to requirec^ reading time and 
rate of reading onjthe fiction passage.* The performance of the 
deaf subjects on the same passages was remarkably similar to the 
blird subjects^ perf olrmance • "No differences were fovind;among 
delettlion methods, but once again reading rate cons istentiy .de- 
creased at the ^07. level among passages of all literature ty^es. 
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The results indicate that both blind and deaf subjects resp^ond 
to reduced pVose as do normal subjects >ho have read similarly 
reduced materials. Redundancy reduction had an insignificant 
effect on comprehension, but rate of information processing was 
affected significantly at high levels of deletion. 

Table 16.2 presents in abbreviated form the summaries of the 
seven telegraphic experiments. Xn general, these results show 
that telegraphic ptose is a viable alternative to traditional 
educational materials for the blind. 'B'etween 30 and 507c of the 
verbage in traditionally written material may be eliminated with- 
out seriously affecting the reading performance of braille readers. 
The results were not quite as favorable yith respect to the use of 
telegraphic materials for deaf students. While deletion levels of 
307. weife possible without decreasing comprehension, reading rate 
was ''decreased resulting in no increased efficiency for telegraphic 
materials*' "vHowever, telegraphic captioning was shown to be 
feasible" for 'the deaf and redUctioi\ Uve'l^s up to 307. were possible. 
These conclusions were generally appiibable to fiction, scientific, 
and newspaper style prose. \ . ' • 

Future '^f TfeTegiraphic Prpse ' - ^ ^ . * . . 

Futiii:^ redaction ^c^hemes q^ed to ^ive , greater ^consideration, 
to the aentence. ^ ^The ^enter^ce is the 'xtatara^l 'unit which provides 

,the basis! for ^the^expre5Sibn :of /a',feli-conta idea or thoughu 

• The . grarm^tical and-. yard" .ir^q-ueney./redutljion ach-OTes ignored the 
sentence as sych^" Alt^ugh these word categories. *^ id provide the 

'.basis f or .s'pme.degree 'b£ word iseductlon, tKe SiibjectiVe reduc^ion^. 
scheme .£5HQkT0^eve;j.opW Experiment '*V.II 'prcve^ !^ the most ^ 
effectiS^e. » ?Fhe^SUORT. m^th-od w^s -ha^ed 'vi.pqn -Subject s-' '^'bility to. . ' 
extract the (kernel: ^iden^of the ^enfencc. '-Jn ^lUthe,"^ ex^pe'^imeots * 
involving t^nis tpethod, subje^cjts KaVe^ been in remari^aWe '^.g^e^ment 
coDcerningAhe rank* , border" of specif ic words 'v/itH .respect^ to their. 
impijrtancQ^ in coniaunicatln^. tfie* intencJ^d meaMng ',bf ^the* sehtertce* 

^'Thuii?ifa?/al,l rese^eJ\/u8ing. the' 2}iORT -method has ap^plie(! tft^ sam'e . 
reduction- lerel^ acrd^s'.aU sentehcas V given^ reducied passage. . 
*lt is intuit iv^sVy^ obvj^ous* that' -th^ eptiAal' reductiori'l^^ \ 
different sentences va^y^ . Applipation of this metKod*:in f^uture./. 
investigations must^tak^^ this intLoVgniideration.' . \ \. 

f ^Altliough^ the, time> dat^ froU Exbeflmen|^ X-II^ showe\ the S^OKT 
method to b^ more^^^f ecbive .th^n^JChe ''frequency, method, .t^ii^. meth6d^ 
did fair rather wem 'considering, its objective .c)faracter. ^ The 
fr^quency^redudt-ion scheme wa^ comp/et^y maohitte base*^. * -The. \ 
reduction algort,thm* v/^s ^base^ upon a sim^^le'-word fpuT^t and .dela.- * ^ 
tions" wlth.in a f requency'^2;at:"e^ory'^ ;^ere random. Likewise, * deletion^ 
within g?:ammatical categories" were^r4ndom>, Both thf .grammatical 
^nd word frequ^hcy r^duct ioy ,3cheme8>x^^ 

the e!>ctent that dePetions ar'e* made- ,^on» 6c?i)e oth'er'basis'-than a,^ V 
randan one. It would' appear ^ that-^ bbtTi ^? these; d^etlon\^'cheme8 
coyld be improved uporf by incotgoriiting arK^.editoria'V f^ha^ in *. ^ 
*/hlch judgmeiTt^, are made a? the- s^entfence-^and: paragraph , levels ^ 
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regarding the acceptability of a given deletion output. Given 
the present limited status of knowledge about the relationship 
between the semantic and syntactic aspects of language, a human 
editor is required to at least make judgments about the accept- 
ability of a given telegraphic production. It may be that tele- 
graphic research will lead to the creation of a new type of 
professional role within the field of journalism. Telegraphic 
editors may well be charged with the responsibility of assisting 
in the development of new types of educational and professional 
literature. 

The evaluation strategy used in telegraphic research needs 
to be broadened in future studies. One component should take 
into consideration the tendency for the reader to select tele- 
graphic materials when they are available along with traditional 
materials. Another aspect should involve analysis of the tele- 
graphic passage to determine which comprehension test items are 
answerable. This type of analysis eliminates , the memory component 
in the comprehension variable and may be a more direct test of the 
passage's utility. The definition and measurement of 'comprehen- 
sion needs to be seriously examined. In this proj.e.ct, conclusions 
€ regarding the effectiveness of telegraphic research Have been based 

upon comprehension measures such as the recall of multiple choice, 
cloze, and set relation items ^ While there are certain types of 
statistical data which aid in the selection of items for the test 
of comprehension, there is no guiding rationale governing the 
content of -an item. The identification of main ideas, remember- 
ing s^irface detail and facts, understanding implications, and* 
making inferences are all aspects of the concept of 'COTiprehension. 
Yet, seldom is there any systematic framework which permits 
^ _(^ ^,^,,^ef inition of these aspects operationally. Furthermore, there is 
little a^priori basis for the selection of the content area being 
tested in the item. One of the attractive features of the Dawes 
^ Hjodel, which provided the basis for the construction of several 

I passages, is that jthere is a "logical, basis for the construction of 

0% ^ set relations it^ra. However, the model is not appropriate to 

already existing prose materials. 
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Another approach to the problem ^j^fx prose reauctlon which has 
not been explored 'is to make greaterf use of the comprehension test 
as a basis for determining the deleted materials. The general ,/ 
procedure followed in this series of experiments involved con- 
struction of the comprehension test prior to passage reduction. 
This approach was followed in order to avpid any bias in favor of 
the telegraphic passages in the. test construction phase* The ef- 
fect of this procedure was to increase the number of items which 
could not be answered on the comprehension test as the deletion 
level increased. In those educational and professional situations 
where comprehensiver criterion instruments already exist for the 
purpose of assessing learning, such tests may provide the basis 
for an operational definition of important information* Thus, 
content analysis of these instruments would provide a basis ^for 
'determining deletion and/or retention strategies for the related 
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/ prose material. Frequency and grammatical analysis of the words 

and phrases in the criterion instrument could then provide an 
important basis for the application of these deletion schemes 
to the reference passage. Where criterion-referenced tests do 
not exist, the comprehension test' could still be used as a basis 
for deletion decisions. 

c 

In conclusion, there is littlfe^^uestion regarding the nee4 
to develop more efficient ways of conmunicating written informa- 
tion. The volume of information which is published each year is 
steadily increasing. In order to keep abreast of current research 
and developments in most any area, increasing amounts of time are 
required. In spite of all this, the methods of presenting written 
information have remained the same for hundreds of years and pps- 
sibly are unchanged from the earliest recorded sentence. In this 
respect, the concept of telegraphic prose runs counter to univer- 
sally accepted writing styles. Seldom if ever does one read 
printed sentences which contain flagrant violations ^of syntax. 
This is especially true when considering educational materials 
that are used for didactic purposes. 

The two assumptions » upon which this research was based have 
received support from the seven experiments presented in this 
report. First, it was assumed that written and spoken language 
contains many words and word seque'Vices which are unnecessary for , 
the comprehension of a message. Related to this assumption is 
the fact that persons engaged in rea^ding and listening activities 
have knowledge of certain natural langu'age statistics which permit 
them to anticipate with varying degrees of accuracy material which 
has not yet been presented but which is obvious from the message 
context. ThI\8econd assumption, which formed the basis of this 
research, is tr^at the contempt of a well formed sentence or para- 
^ graph ig not necessary for the comprehension. of a written message. 
Regardless of the particular delation scheme used, all seven 
- ' experiments have demclr|strated that some amount of material could 

be deleted without seriously affecting either comprehension or 
reading rate. - 
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